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So’se introductory and bacd. .round inforo-ntion xs jiolpful in '^ainin 
a tliorouj’ih and rapid understanding of this study and hou- it fits into 
the '/fork of the Soil Conservation Service, 

The basic physical objeotive of the Soil Conservation Semico 
is to obtain use of each acre of land vfitliin its cat>abilitios and 
to have each acre treated in accordance vfit}; its needs for pro- 
tection and inprovenont ♦ In order to acconplish this objective, 
trork he.s progressed alon.p th.ree min fronts, 1, Invontoryinr; the 
pbufsical land resources, Ccrjnonly this is knom as the conserva- 
tion survey, or more recently tlie soil survey, in v/hich 'tiie impor- 
tant porr^anent (and sosietimos temporary) factors of the land are 
rocognizod and mppcd in such a i//ay as to bs available to land 
ouners and, technioians to pronote satisfactory progress in the 
next tv.'o pimses, 2, Glasc-ifyiny the land into units 'vrMch are 
siiTilor Tfith rospoct to linitations and hasards under pemanont 
uso. This classification first inoludes the capabilit5'’ class, then 
sub-class and finally the capability units or tre-atnont units de- 
si, v^od to provide a basis for specific land-troatnent recorspenda- 
tions, 3» Developnent and application of treatment reco'isuendations 
to finally accomplish the objective. In order to be most offoctive 
and efficient each phase must be carried out with a full understand- 
ing and appreciation of the others. In addition all sources of avail- 
able inforirntion must bo drawn upon and in some respects adequate in- 
formation is not yet available to satisfactorily accors-plish the ob- 
jective, This last phase has been carried out cooperatively with 
other teohnical agencies raid through f a. naer- organised and adminis- 


torod Sell Consorva.tion Districts 
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One iiT-portant item of information (lirdtation) needed to carry 
out phase 2 and 3 satisfactorily is that concerning productivity of 
the land for the crop(s) concerned. Much general information exists 
concerning production of agricultural crops. This is due to experi- 
uiontation, many field trials and the comhined experience of many 
farmers. Differences in soil inanageif.ent for agricultural crops are 
important. TMs variable is difficult to control while aociirulating 
information# For that reason specific inforination a'bout prodiictivity 
of different lands for agricultural cro|5s is not as thoroughly laio\?n 
as one would at first think. Less information is available for tree 
crops than for agricultural crops because experinentation has not 
proceeded as fast or as far, tree crops often require a lifetime to 
develop, and experience is accumulated much rmre slowl 5 ^* The item 
of soil management, however, does not complicate the business of 
obtaining this information for timber crops like it does for agri- 
cultural crops. Can the work in phase one mentioned above provide 
some of this missing information? Such is the question stimulating 
the present work dealing with productive capacity of the land for 
timber * 

The mochanical problems in obtaining accurate bulk measiiremants 
of forest production are mx»r© difficult than that for agricultural 
crops. Accordingly foresters have developed a method of estimating 
forest production of fully stocked stands by means of growth curves 
for different site quality classes and carefully prepared yield tables. 
In order to use this method to detenrdne the productive catmeity of 
any piece of land when fully stocked (used in accordance with its 
capabilities) on© laust be able to determine the site index. The 


site index is the ratio of averaa,© hoig,ht to nvorago of sowje 

sogTjont of the tree population such as the dordnant or codoniimnt 

as an example | 

trees, at sone j^artioular age. For douglas fir/ this ratio at 100 
years of age is considered to he the site index. The sit© index 
tells v/hich gro^/th curve (site quality class) and which yield tables 
to us© in estimating expected production of fully stocked stands at 
different ages. 

In order to obtain a valid sit© index nsasuroinent, however, 
detenninations mist be mad© from existing timber stands #iich are 
’’normally” stocked, are within prescribed limits of ag© (even-aged) 
and are unmanaged or unaffected by abnori^ial circumstances. Hot all 
of the forest lands, or lands thought to be suited to permanent 
forest production, Imve stands 'which will furnish a valid measure 
of site index, liany acres are clciarod, burned, logged, covered 
witli brush, or poorly stockod. These lands may not bo producing in 
accordance with their capabilitios and probably need sound treat- 
ment recommendations, uhat are the capabilities of these lands? 

Vfhat are tho economically practical treatment recormiendations needed? 
As a first requirement in answering these questions, what is the pro- 
ductive capacity of these lands for timber? 

The ansYirer to the last question can be obtained through corre- 
lation with some easily recognizable, measurable and mappabl© perma- 
nent factor or factors of the environment. Previous work by a num- 
ber of authors indicates this to be true. 


In order to mice this report more useful and oomplete a sum- 
mary has been, made of the more relewnt artleles of somewlmt recent 
origin. This litesrature reyiov; follows i 

Arend sad Gysel (l)**' have studied idle effects of soil topo- 
graphy on red and black oak yields in southern. Michigan. They found 
that cor.Tbinations of soil texture and topography which proyides mois- 
ture retention in the soil proirtotos hirhor production. On flat lands, 
or where the influence of slops is nogligible, production was greatest 
on heavy textured soils, less on nodiun textured soils and least on 
lig^t textured soils* .'vhon, these same textures occur on slopes a 
position effect is noted and vliO relationship hetnoon toxti^re and 
grovrth appears to be somo’what rovers&d from that on lovol positions. 
For instance growth trends seemed to bo proatsr at lower loss 

at midslope and least at upper slope positions in each of the three 
textural classes but these conditions were more pronounced on the 
li^^ter textured soils and on the steeper slopes. The authors 
point out that slope and soil texture have considerable effect on 
surface and subsurface drainage, .holsture is lost from upper and 
gained by lo^/or slopes through drainage. This occurs to a greater 
degree as soil textures become lighter and as slopes become steeper. 
Yield of oak on these three soil textures at different slope posi- 
tions and on different slope gradients correlated with this tendency 
for loss or gain of soil moisture through drainage. 


* ilurljers in parentheses refer to literature cited. 


Auten (2) studied inethoda of predictinr; site index for yellow 
poplar fron soil and topographxio infonaatlon on old-fields and cut- 
oTer areas of Tennessee, Kentuolq,'', Ohio, Indiana and Illinois. The 
study included 77 natural second- groi?rbh stands. Chemical properties 
of the soil such as calcium, i5^gn©oium, phosphorus, pota.ssiura and 
total nitrogen content arid reaction pH were fo^^nd to bo of no wJue 
in predicting site index. Color of the subsoil ims found to be 
oorrolatod satisfactorily mth production vdian it ims oloxssified 
into two broad groups representing ”well aerated” and "poorly 
aerated” soils* Subsoil drainage and surface texture were <x>r re- 
lated with production 'ifshen each factor was classified among 5 
broad groups. Ho relation could be seen between thickness of the 
"B" horixon, as generally defined, and site index. The author ap- 
pears to have recognized that permeability of 1110 B horizon and not 
its thickness was more important. Heolassifying the data to re- 
flect total depth to subsoil (as measured, or by assigning the 
Yalue of 3^ inches for plots haYing weakly doreloped B horizons) 
gar© a highly significant correlation. A positive relationship 
vms also found beteveen site index and the thickness of the 
horizon. A curve is presented showing this relationship for thick- 
nesses from 1 to 12 inches. The author indicates that this rela- 
tionship is a useful measure but insufficient in itself for deter- 
mining sit© index without considering depth to ti^t subsoil. The 
effects of topographic characteristics were irxYestigated in terms 
of site, aspect, exposure, position, slope and elevation. Sit© 
vias clscisified as either "cove", "slope” or "ridge”. Aspect a« 
either "cool” or "hot”, exposure as either "sheltered” or "open” 


These factors were 


and position as either or 'Upper”. These factors were 

used in developing a table giving site index point values to sub- 
tract for different interactions of these factors. The effects 


of slope and elevation are discussed and some suggestions given 
concerning rdnlnum differences considered to be significant in 
site index estirations • A table and instructions are given for 
the purpose of estimating site index in the field. 

Auten ( 3 ) reports sons soil factors associated v/ith sito qual- 
ity for planted black locust and black v,nlniit in the states of 
Tennessee, Kentucky, Illinois, Indiana, Chio, !.!ichiga.n, Pennsyl- 
vania, Kev York, loira. and Missouri* ilis v/ork is based on rneasure- 


Tiients taken from 120 plantings of black v,*alnut and 135 plantings 
of black locust. The former stands variod in age from 6 to 75 
years whereas the latter varied between p and 52 years. Site index, 
as ordinarily defined, was obtained from p\iblished growth curves 
and used for the purpose of correlation, factors tested were drain- 


age, plasticity, compactness and color of the subsoil, thiclmess and 
texture of the A and B horizons, total nitrogen content, organic car- 
bon and reaction. Each of the four soil characteristics, drainage, 
plasticity, compactness and color, were rated in the field in one 
or the othor of 6 code-classes. Average site index by code-class 
for each of these factors (appe.rently irrespective of the others) 
showed a fairly consistent trend from low, in class 1, to high, in 
class 6* This was true for both species. A profile number code in 
six classes, derived from a consideration of the oomposit effects 
of other soil properties governing drainage, correlated with site 
index in the same way. A sigyiificant positive relationship with 
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site index was found with respect to thickness of th© A horizon# 

This was complicated hy the nature of th© B horizon and th© author 
states that ”th© truest and simplist criterion in this situation 
is depth to tight subsoil regardless of any technical horizon sepa- 
ration*** Technical definitions of the A and B horizons were ad- 
hered to in developing th© statistical correlation between sit© 
index and thickness of the A horizon* ih depth of the A horizon 
was recorded greater than 5 ^ inches as it was assumed that the 
effect of pervious surface soil would be inoperative or greatly 
reduced at and below ^ inches* Ho correlations were obtained 
between site index and total nitrogen* organic carbon or reaction# 
There appeared to be a correlation between site index and surface 
texture# The higher indexes being common to silt loams, sandy 
loams and lighter soils whereas the lower indexes v/ere found to 
b© associated with clay, silty clay loam and heavier surface 
textured soils* Th® study provided th© basis for 8 specific 
conclusions which should be of considerable value in determining 
planting programs for these two species* 

Chandler et al (5) studied th© relation between seven ira- 
portant soil types in th© east Texas pin© belt and the growth of 
loblolly and shortleaf pine* Th® study is based on II 4 . approxi- 
mately one-acre plots each including a single soil type# The mean 
sit® index for these species was determined for each soil type and 
the data analyzed for variance according to standard procedure* The 
results are summarized belows 



Mean site 

index 

Soil type 

Loblolly pin© 

Shorileaf pin© 

Ochlockone® fine sandy loam 

103 

100 

hufkin fine sand 

32 

7h 

Segno fin© sandy loam 

61 

72 

Ruston fine sandy loam 

80 

Ih 

Caddo fine sandy loam 

78 

73 

Susquehanna fine sandy loara 

73 

68 

Se^pno fin© sand 

5S_ 

62 

Difference necessary for significance 


between means 

11.3 

6.6 


The authors indicate that soil type proved to ho tho best indicator 
for sit© quality. In this study loblolly pine slightly better 

than shortleaf pine on every soil type studied except in one case. 
Here growth was low for both species. The general oharaoteristics 
of each soil type are described and discussed with rosj>ect to growth, 
Coile (6) presents background information on the us© of ground 
vegetation and measurements of forest production as indicators of 
forest (site) types, '^The fundamental hypotheses behind the use 
of forest (site) "types are thats 1, the ground vegetation re- 
flects the inherent quality of site better and with less varia- 
tion than do forest stands; and 2, forest (site) types are to a 
hig^ degree independent of the composition^^ age, and densit^^ of 
the forest stand that rray occupy an area at any given time*’* T!i© 
validity of these hypotheses is questioned. Ho indicates that 
early advocates of classifying forest land by using ground -vege- 
tation ty|)6s offered the folloviring arguments against using forest 
stands as noasures of sit© quality: 1* differences in results ob- 

tained from using different kinds of stand grc«i'-fth ineasurements, 
such as height g-rowth, diameter gro?rbh, and volume growth; 2, dif- 
ferences in measurements due to differences in initial and subse- 
quent stand density*-} and 3* differences in past history of stands 


that inflngnco d<3volo"sriQTit • Ho voirifcs ovt tho ocolo;:ioaI ccii- 
cept that co^-bi:-:od factors inflacncing gm;7th ana roprocinction of 
forest otanio my be classified into fo’^r nroups, clirLatic, odaphic, 
physiographic and biotic. In any piYon cl inatio region the innor- 
tant and relative Xy stable factors that differentiate site aro those 
classed as edaphic and physiopraphic. He recognizes that the biotic 
factors are jointly related to these tv/o In their effects* It is 
logical to belioYo that trees, by the nature of their groa'th. irore 
oorrp)letel\i^ utilize the entire soil mss and therefore are better 
indicators of site conditions than is rroimd Yegotation* T'le re- 
lationship batacon groxmd yo rotation and tho type of forest cover 
is ill'.is'crated by the foot that l‘nardv/ood foroats ;jroduoe litter 
high in bases and low in resins vdieraas conifer a produce litter 
low In 00303 and high in rosins, The fornor proTOotes rapi^i con- 
version of organic nitrogon to available forro). and t;).e filiation 
of atriosphoric nitrogen, \moroa 3 the latter is associated with 
incoiaplote conversion of organic nitrogen and a ecu city of nitro- 
gen fination. Classification of forest sites should b© based on 
fundarental and pemanent features of site, namely soil and rola- 
tivo topographi-, position of the soil mass, in such a classifica- 
tion the following characteristics of site should bo oonsidorodi 
1, Aspect, 2. Relative topographic position and slope. 3 . Tex- 
ture and thicimoss cf the surface soil, or A horizon. I|., Te;cb\ire 
and thickness of the B horizon, f, nature cf the substratum or 
soil parent material and its depth if relatively shallow. The 
classification should, b© supported by irr/ostipationa on the rela- 
tionships botv/'oen tree grcifth and forest cover tyce occurrence and 
the site factors rionticnod. 
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Coil® {‘J] studied the rel!iticn of site index for sho rtleaf 
pine in the 2>uke Forest of north Carolina and cortnin physical 
properties of tlie soil* Forty-eight cure, eron-ayed, old*-’field 
stands nrere ohserYed, twelve of 'nhlch ‘Lvere included araonr those 
for which laboratory moasbrori^nts of soil characteristics c/ere 
made* Coil factors roGaaurod vrQro, tliichness of the different soil 


horizons , complete ■ned'anicai analyses of each horizon, soil poros- 
ity, water absorption capacity in the mtnral state, and vol^ime- 
¥/oiphit ra.tios. ho definite oorrolation ; obsGrved betoa un. site 
index and any one piyolcal cho,raotoric>tic or component of any ono 
horizon. A texture-depth index iwas developed which proved, to be 
a reliable indicator of site index. This index is obtained by 
dividing the silt and clay content^ or the colloidal content (the 
former is the better) , in pGreent, of the 3^ horizon^ by the aver- 
age depth in inches belo?/. the surface at which that horizon is 
encountered. It is indicated that site index can be estlmted in 
broad classes in the field by soil borings to dotermind the depth 
to the horizon and to eotinate the silt olus clay percent, 
Ifeohanical analyses are desirable to chock the estimations of 
silt and clay content, oorrac general correlations of 3 ite index 
with Compos it-lsin of tiie undo rstory were noted and have boon snm- 
•narized, 

Coile (8) kttidied the relation between certain physical prorf- 
erties of the soil and topographic-position classes and site index 
of loblolly nine and sho rtleaf pine in the lower Piedmont region of 
north Carolina, He indicates that ’’the usefulness of opiantitative 
clemonstraticns of the correlations between essentially permanent 
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and nrovrt'i of nlantntians is roadil-,' apparent to ric^st foresters on- 
pafp^d in lovA loanapenent’* . ?lie study .oas dosed on Idl scmplo plots 
including 2J different soil t^-nies and 21 soil series* Tao data -mro 
analysed by repression nathods* A total of 9 soil variables vmro 
tested for significant correlations v/ith site index. Those contrib- 
uting significantly to site index of each species waret . thick- 
ness of the A horizon or surface soil in inches; X^, ratio of siXt- 
plus-clay to moisture equivalent of the B horizon; X) , the second 

i4- 

power of X2S imbibitional water value of the 3 horizon 

or subsoil, Boil variables which did not ccntrib^ite significantly 
to cite index were: product of X^ and product of and 

X^5 total depth to the C horizon in inches; Xy, product of 7^ 
and Xp? and Xo- oroduot of Xt and :i/. depression souations vrith L 

O o'- i-f O ■ 

significant variables are given for both loblolly and shcrtleaf 
pine. In order tn simplify the equations for practical use two 
of the variables wore dropped , Almost as accurate estirntiens of 
site indox can be obtained with the remaxninp two variables and 
only one laboratory nieasuronent of soil physical properties is 
neoded. The two regression equations presented for UoB are ns 
follows ; 

YL = loo.oli - 15 . 1.39 r. 


ts = 77.52 - 1.00 X 
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13 


in which YL is the site index for loblolly pine end YS for short- 
loaf pine, is the thicLcness of the A horizon or surface soil 5.n 
inches, and a is tlie imbibitional water value of the B horizon or 

9 

subsoil, A vory practio£\bls Tnothod of using this infornB.tion in the 
field has also been developed and presented, A total of 245 separate 
determinations were made of the imbibitional water values of 31 soil 
series (or variations of the series) recognizable in the field. 

The moan and parameter cf this m£)asurem8nt for oach series was de- 
termine'iid ana is fhe series v^ero then classified into 9 

groups each shovdng an average value for imbibitional water suffi- 
ciently different from any other group as to bo used as an index. 

The field man need only to dstcrirdno tlie depth of the A horizon and 
recognize the soil series in the field. The imbibitional vrater value 
of U\Q 3 horizon for the site is obtained from a table and, with it, 
and the depth of tho A horizon the site index is available for either 
pine from tables* Th© site index of loblolly pine was consistently 
highior than that of shortleaf pine the standard error of the differ- 
ence being 0,13 ^ Q»02l^^ This was very significant, 

Coile ( 9 ) sursnarizes 10 years of work carried on in the south- 
east concerning soil productivity for different trees common to that 
area. Species included are: loblolly, shortleaf, longleaf, slash 

and pond pine, Tho v/erk of a number of graduate students has been 
included and credited. This summiOirr is intended for irnmediate 
practical application of the findings in forestry. The area con- 
cerned has been classified into three general zones and the find- 
ings presented by species, Th© zones arei 1, Tho Piedmont region 

of !«orth Carolina to Alabama. 2* Th© northern portion of th© South- 
eastern Coastal Plain including Virginia, lorth Carolina and 


nortlioastem South Carolina* 3* The southern portion of the 
Southeastom Coastal Plain including South Carolina, Georgia, 
Florida and Alabam# Coil© states that properties of the enTiron- 
ment isrhich affects the rate of tree grouth are those which define 
or lisait the ainount and quality of grcming space for tree roots# 
.Cjo3.JT!pl@8 of these properties r^rej depth or thickness of surface 
soil, depth to mottling, texture or consistence of the subsoil, 
surface drainage and amount of inoori^^orated organic luatter# 

Tables and figures are presented in ^'/hich these proporties, one© 
determined, rake it possible for foresters or teornicians to es- 
timate the site index for the various species concerned# The 
only ©quirjment indicated as being needed is a soil auger. Sor® 
training is necessary and Information is ?^von to assist in train- 
ing. 

Coil© (lO) studied th© relationships between soil features 
and species composition and density of hardv/ood understories in 
loblolly and shortlesf pine stands# The practical application 
of positive results would include the allocation of land areas 
into different classes for regeneration treatments based on ex- 
pected type and density of competing cover* The study is a fur- 
ther analysis of data obtained from an earlier investigation (0) 
of effects of soil characteristics on site index of loblolly and 
shortleef pine in the Lower Piedmont Plateau Region of Horth Caro- 
lina# The procedure included th© collection of information on the 
amount of grovdng space occupied by the various species of both 
over and understory. Using this measure as th© dependent variable 
(T) for different rajor species, a study vms mde by multiple re- 
gression analysis, of the effects of certain independent variables 


such as: (X^) de;"'th of surface soil in inches, (X^) inbib it ional 

Trator Taluo of tho subsoil, (3.1.) site quality of the land for 
pines , texture of the surface soil classified into coarse'*, 

, and '*fine'', ani nqo of the species beinp studied, xe- 
prossion aquations hOTo 00011 developed for tho three textural 
classes of surface soil for doiTvood, redsam and red cedar. Chai'ts 
are presented the relationships of thesa factors plotting'; 

stockinq rate over ago for each species. No significant relation- 
ships wore found to exist botv/eon the indepondent variables and 
stocking of the so-called “dry-site” oaks but an equation and ro- 
le, tionshlps are given for tho ”noist-site” oaks in which density 
of the pines was important • “-b significant relationships were 

found to correlate with stocking of hickories, yelloiTr?o;olar, or 
other harh/roods. Tho species whose stocking is sirciifieantly 
affected Irg pertinnent mppablo soil characteristics alone comuriso 
70f^ of the total understory of tho average pine stand* From the 

author* 3 report and discussions one would conclude that the inde- 

• 

pendent variables did not include tho laost linitinn factoro affect- 
ing density of those species showing no significant relationships. 

If one could find sone charact6ristic( s) of the onviromaont not 
correlated with site quality for the overs tory but showing -si- 
tive correlation with density and growth of the imoortant under- 
story he would more nearly accomplish the objectives of a study 
like that attem.ptsd b^;- Coile. This rmy bo an impossible situation 
assiurdng that competition of plants for w.ater, nutrients and light 
are the basic factors governing competition. 

hinspahr and hcComb (12) have studied sit© index of oak in 
northeastern with resix^ct to soil series, soil profile character- 

istics and topography, Tho studies included 108 site index plots and 
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l6 Tolm® plots* They found soil depth* topographic position* 
aspect* percent of slope and certain physical properties of the 
soil were related to site index* Ten soil series and land types 
were included with the conclusions that certain mjor soil character- 
istics, used in describing and defining them* satisfactorily corre- 
lated with site index. The avorags site index values for oak and 
pine on these series are given with some discussions* Total hori- 
son thickness or the aTerage depth of soil laaterial to unconsoli- 
dated or cons olid*?? ted bed rock or to tight subsoil showed a highly 
significant correlation ?/ith site index. Equations have been de- 
veloped for, north and east aspects, and for* south and west as- 
pects* which best estiiaaite these relationships. Korth and east 
aspects were found tc have higher site values than south and west 
aspects* Differences in site index due to upper, middle and lower 
slope positions v/ero confounded with differences in soil depth and 
a complete picture vfas not roflectod by the data. The authors In- 
dicate that noted differences were caused by related factors affect- 
ing total available moisture, bite Index values decreased ?dth an 
increase in slope percent. This relationship was not statistically 
significant for north and oast aspects but ms highly significant 
for south and wmt aspects. Some information on stand composition 
and total volume of production is included for both oak and pine as 
influenced by differences in soils. 

The Forest oervic© (ip) reports some of th® findings of Carmean 
from, an unpublished manuscript ^Physical cho ract oris tics of four 
forest soils of the douglas fir region of southwestern Washington”. 
Factors showing a close relationship to site index aret 1. effective 
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rooting depth, 2* content of gravel, 3« availahle content of ca pal- 
lary looisture, and ii.. relation of capallarj'- to non-ca pallary pore 
space, 

Gaiser (II 4 .) reports studies rt:lating soil charactoristica 
and site index of loblolly pine in the Coastal Plain Region of 
Virginia and the Carolinas, His study is based on 2C2 plots es- 
tablished in well-stocked, even-aged stands whose minimum age was 
28 years. Information was recorded by soil horizons on texture, 
structure, consistency, color and mottling. The depth of different 
horizons was determined. Laboratory determinations were made of 
the moisture and xylene equivalents and from that the imbibitional 
TO.te‘r values were calculated. The plots were classified on the 
basis of surface drainage into well drained, imperfectly drained 
and poorly drained soils* statistical analyses war© completed by 
correlation tnothods using depth to the least permeable horizon 
and imbibitional water valtie of the least permeable subsoil hori- 
zon as variables. These v/ere transformed into logarithmic func- 
tions and added or subtracted to form a single coded expression 
for analysis, Site index curves were developed from the data by 
the site index equation and conjured with published growth curves. 
Only slight difference wras evidenced but sit© index curves developed 
in this study were used for the analysis. It was found that site 
index ms described by three equations, one for good and imperfectly 
drained sails, a second for poorly drained soils with plastic sub- 
soil and a third for poorly drained soils with a friable subsoil. 
Site index curves for these three surface-drainage classes were 
all of the same forra except the values for the poorly surface- 
drained soils were hi;^59r than those for iraperfectly drained which 
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in turn ^7er0 hi-^her than for th© well drained surface soils. Bv 
Bieans of the equations some tables have been prepared Tdiich inakes 
it possible for the practicing forester to obtain the average site 
index for various forest sites. This information is based on the 
thro© drainage classes, soil series and depth groups to the least 
pormeabl© horizon* 

O-ossel and Lloyd (15) report a douglas fir site-soils survey 
in northwestern Washington. A total of 186 stands were measured 
■with respect to height-age relationships. Site indexes were ob- 
tained from published grov/th curves* Cnncurrently soils and cli- 
matic information representing the sites were recorded. Soils 
were described by mpping units established and in use in the area 
by the Soil Conservation Service* Annual precipitation was obtained 
from a carefully prepared isohyetal map* All stands were below 800 
feet in elevation* The average site index for each mapping unit 
was determined and its parameter calculated. This information is 
suimnarizad for ready reference and use. It was found that sit© 
index on all soils examined increased with change in texture from 
coarse to light to medium. Ho heavy-textured soils lirere included* 
Depth of soil was an iraportant factor influencing site index for 
soils underlain by a hardpan or by bedrock* Elean annual precipi- 
tation -was found to b© related to site index on similar profile 
and textural groups. 

Haig (17) studied the effect of colloidal content of the A, 

B, and C horizons and the silt-plus-clay content of the A horizon 
on sit© index of red pine in southern Connecticut,, Th© study ?ms 
based on 95 plots from which site indexes and soil values were 




obtained* fhe i-ifornation v/as analyzed by rsj^ression methods* He 
found definite correlaticvns between these soil iraluss arid site in- 
dexes, those for the A horizon being better than those for either 
B or C or combinations of all three layers* iio reliable correla- 
tions were found betajoen moasurernent s on organic natter, soil fer- 
tility, and reaction pE and site index* He indicates that site 
index cannot be accurately estimatod from present data on soil 
tj^es but that a knowledge of textural quality of the A horizon 
permits a classification 7 /ithin one broad site class* 

As surr a rized by Coile (7) ’’Eicock et al (16), related cer- 
tain soil characters to the growth of young red pine { Pt, resinosa 
Soln*) planatlons in Connecticut* the stands ranged in ape from 
12 to do years* They found that the character of the subsoil did 
net have a c:ntrolllng influence on the site index, but state that 
*/.\s the trees became larger, the character of the subsoil may exert 
greater influence’* In their study the silt and clay content of 
the A horizon, above 20 to 25 percent, showed no correlation with 
site Index* Colloidal content exhibited only a slight correlation* 
They found a positive correlation bet\?een the moisture equivalent 
of the A horizon and the site index* In general, t'hey observed 
fairly good correlations beti^ecn low site values and low values of 
the factors in question*” 

Hill et eil (19) working in Lewis Co\mty of southwestern ‘^'ash- 
ington on dcuglas fir reports methods of correlating soils with site 
quality* A total of I 4 O stands wore neasursd to determine the site 
indexes from published growth curves* Concurrently information 
about the soil, topo^:raphy and climate vms recorded* The ^iata were 
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cla8slfi«d and studied oa the basis of soil series and type, soil 
mapping units used the Soil Conseryation Servioe in that area, 
and on the basis of a landaus# enpabilit^r elassiflcation developed 
and used bgr the smae organiaatim. Soil series and type alone did 
not give a satisfaotory correlation idth site index although proper 
groupings of these types made correlation possible, toelleat cor- 
relations beti«een production and site qpiality* was obtained when 
mapping unite used by the Soil Conservation Service were considered. 
Site index variations on all but two of the thirteen mapping imits 
included showed variation coefficients less than 7 percent ^dilch Is 
considered very close for such work. Since land-use capability 
classes by definition are generallssed categories into idiich all 
land is classified for safe, permanent use, they are not a satis- 
factory basis for indicating a single characteristic such as the 
productive mpmity of the land for timber, the authors state that 
site quality appears to be determined by the moisture relationships 
of the soil. Slope did not give a correlation with site in4mu 
Lorens and %aeth (20) coi^are tJ^ growth of planted conifers 
on prairie soils with that shown by published site index curves for 
the smae species, the studies include white pine, Scotch pine, 
Eure^ean larch, and Horway apruce. fhese species were plants in 
1871-72 on heaty prairie soil (drmmmr cl^ loam and Flanagan silt 
loam) at the University of Illinois, the studies cover a 70 year 
growth period. Height-growth curves by age for these species 
were plotted over accepted site index curves f<nr cofflparison. 

In every case the planted conifers grew near the rate of 


site I for tlie 


slowed 
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first 20 to 50 y«?ara after which [growth slowed 
doxm until , at the end of 'JO yes.rs, the fcrovith responded inore 
nearly like site III, It was poirdted out that one does not want 
to use site index curves to indicate future production unless the 
curves have been developed from, measureTnsnts which include trees 
grcrwing on simlar sites to that in question. Usually sit© index 
curves are developed over the natural range of a species and can’t 
be relied upon to predict resiilts with the species planted outside 
this range. In tlie case of exotic plants, site index curves can 
be developed accurately if a sufficient amount of dstta are obtained 
Yfhich represents th© planted area and if the full range of age to 
rnturity is included* 

Lunt (21) studied soil characteristics, topography and lesser 
vegetation in relation to site quality of second* growth oak stands 
in Conneotiout, His studios includod seventy-six tonporary plots 
of oven-aged seoond-grfrwth oak ?/ell distributed tiiroughout th© 
state. The principal species were white, red, black, scarlet 
and chestnut oak. Site indexes ’wer© obtained by tlie usual method 
of measuring average heiights and agos and referring to piA>lished 
growth curves. Various factors ?^ere studied with rasrtect to site 
indexes for the purpose of establishing correlations, Soils were 
©xsoatned only to a depth of 5 inches, Hesults are sumniarised aa 
follows I When all plots virero considered there v/as ©ither no cor- 
relation or a slightly inverse one between site index and surface 
soil characteristics, bhen 11 of th® plots shcTwing obvious ex- 
teriml influences of water table or seopago wore omitted, the ton- 
den<^ for an inverie correlation disappeared and a significant 


TXJSitive correlation ^-as sho’.vn bet?/een site index and total nitro- 
gen* Ko correlation was shown ’between site index and soil series 
groups* Hif^est site inderxes were shown for plots haring a raill 
condition whereas those with fibrous-mor-OTer- podzol were lowest. 
Topography was of little consequence in establishing site index 
lords except that the author indicates that an obrious admntage 
for tree gro^irth exists at tne foot of slopes as coiriparod with, 
that on the hilltops. Lerel 'well-»dmined areas were slightly 
superior to lorol poorly-drained areas for the growth of oak. 

Site index was inrorsely correlated with the presence of Yao- 
cinium and •aag-lussaola . the Bosses, and, to a certain extent, 
with witoh—hazsl * There was ©ridence of a direct correlation 
with the presence of Hubus » 

Pearson (25) studied the height gro^wth of v/estem yellow 
pine in northern Arizona with respect to spring precipitation 
and other cliinatic factors. He found that the height growth of 
this species is made in the spring and sumrior during the annual 
period of least precipitation. Tree activity during this period 
is almost entirely dependent upon moisture stored In the soil 
during the winter months from December to harch. In seasons 
7ih®n precipitation is su pplemsnted bg" 2 inches or more during 
April and May pronounced stimulation in height gro?rth results. 
Rarely is there June •’recipltation of any consequence. This sup- 
ple;!i©ntal precipitation is several tunes as effective as the same 
amount in excess of normal in the period from December 1 to 
March 33.. factors reflecting atmospheric moisture conditions 
from April 1 to June 32 snow a close out not entirely consistent 
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relation to height growth. Temperature relationships are Impor- 
tant as they affect moisture conditions hut, if moisture is 
abundant, height growth increases directly with temperature. 

Pearson suggests that a closer relation would probably be shown 
between soil moisture and height growth than between spring pre- 
cipitation and height but he recognizes the lack of satisfactory 
records on soil moisture to dsTolop this correlation. 

Ralston (2?) reports work on Xongleaf pin© in the Atlantic 
Coastal Plain area of th© southeast* His study is part of a 
larger project directed by Professors Coil© and Schumacher of 
Duke University dealing with site index, growth and yield of 
southern pines. Three hundred thro© areas were examined* Aver- 
age hei^t and age of doiniimnt trees were measured, soil profiles 
were described and identified and samples were taken from each 
horizon* Laboratory analyses of th© samples provided information 
about moisture equivalent, xylene equivalent, and silt-plus-clay 
content of th© subsoil. Statistical analysis by regression 
methods iadioatod that age of stand, moisture equivalent of the 
’’B” horizon, depth to mottling, stand density, turpentining, and 
latitudinal distribution were significantly related to height 
gro?rfch of longleaf pine. A rapid field method of determining 
site quality is discussed which includes field identification of 
such things as textural grade of th® subsoil and depth to mottling. 
Site index is then determined by reference to tables and charts. 

Stori© and ^^ieslander (31) studied I 65 field locations in 
California to determine relationships of soil, climate and timber 
site quality. Classes have been established for high, medium. 
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and low producing sites shovfing the site index and v;-ood pro- 
duction ranges for pondorosa pine, douglas fir, redwood, and fiTe 
different kinds of mixed conifers. Actual statistical correla- 
tions of production with ernrironmental factors were not made but 
study of the data has resulted in classifying the sereral factors 
so that a soils rating chart could be developed. Factors thought 
to be most important wares (a) Soil depth-texture characteristics. 
Soils havo been recognised in even foot depth-texture groups from 
less than 1 foot up to feet and more* (b) Soil permeability. 

(c) Chemical properties of th© soil such as alkalinity, salinity, etc. 

(d) Drainage and runoff, (e) Climate which is first classified 
into four comnonly accepted zones and rated on a scale for each 
zone* k range of values in percent has been assigiod ©ach of 
these factors for rating purposes * The product of the ratings 
for each of th© factors (a) through (e) gives th© final rating 
of any site for timber. 

Tarrant (32) reports the results of studies about soil fer- 
tility measurements through laboratory techniques as they relate 
to tree growth. This represents one phase of a larger study deal- 
ing with site classification and physical site factors for the 
douglas fir region of the Pacific Northwest. ’'Ho statistically 
significant relations were found between site class and values 
obtained from determinations of soil reaction, si It- plus-clay 
content, total nitrogen, available phosphorus and potash, base 
exchange capacity, replaceable calcium and ma.gnesium, and organic 
matter. In general, the nutrient content of forest soils in th© 
Douglas-fir region appears to be too high to constitute a limiting 
factor in tree growth.” 
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Turner ( 33 ) aii ©labomt® k©y t# foi^st types 

and subtypes for '^i© southeast based on soil and topogx^iMo 
features Idiou^t to b© of importane© in limiting composition 
and distribution* He has draum on many souree® for information* 
Much experience, judpient and ob serration has gene into the derelop- 
ment of his key* He states that there is an obvious relationship 
between rat© of heii^t growth of trees and recognisable quantita- 
tive group combinations of factors su^ as are suwiarised in a 
specific soil type of specific slope and exposure* An oven more 
obvious relationship exists between rut® of hci^t growth and 
specific soil profile characteristics* He recognises that soil 
features influencing available amter are the important factors 
dotenaining the rate of grofrth of trees, the key first uses 
ma;Jor land-forms as a primary breakdown i*e* — large river flood- 
plains, coastal plain region, Crowl©y*s ridge, and Osark and 
Ouachita mountains* Less important land-forms appear to provide 
the secondary breakdown in the key and they include the followings 
first bottomsi second bottoms (terraces) i smll and ssedlnm-slzed 
stream floodplains} coastal plain terraces} rolling coastal plain 
soils} ridgetops and south, east, and west slopes} and north slopes, 
ravines, deep gullys and coves* Finally a tertiary breakdown is 
provided wiilch uses combinations of criteria such as drainage, 
soil profile differences and soil series and types. 

*¥estveld (35) reports work in northern Michigan related to 
soil characteristics, forest growth and composition in northern 
hardwood forests. His work ms with mixed, all«e.^ 0 d stands in which 
sugar imple appeared to be the dominant species* After eufficient 
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study for verification he used average total height of the dom- 
inant mixed stand as th© basis for segregating plots into site 
index classes. There was little difference in results V9h@n the 
average total height of th© dorainant sugar mapl© portion of the 
stand was used as the basis* Spread in sit© index among the 87 
plots studied ms from 67 to 95 This is a relatively narrow 

rfingo as comparod ?dth other species. It indicates th© need of 
more specialised mviromental conditions for this type of forest 
than for soi^ species of conifers such as douglas fir wiiioh ims a 
sit© index range of from 80 to 210 feet* The plots appeared to 
fall into three natural site index classes which were arbitrarily 
set up as TO, 80, and 90 feet. There was a wide rang© in soil 
textures among the 23 recognised soil types studied. Although 
it was indicated that differences in composition and grcTfth were 
Sxiffioient on the different soil types to form recognisable classes 
th® differences were best brought out when the soil types were 
grouped on the basis of similarities of surface and sub-soils* 

Seven such soil groups were developed and data appeared adequate 
to set forth quite definite conclusions about forest growth on 
five of them. Tables ar© given to shov/ th© average sit® index 
of each soil type in each of these groups* On the basis of the 
studies other soil types not specifically included in the 

studies have been added to the groups with the assumption that 
tree grovh:h on them ’»fill b© si mils r. 
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METHODS m> PEOOEDURE 


Infornsatiozi reported applies %o the entire V^illasiette Basin 
below an oloimtion of abont 2000 ’ feot* This includes all of the 
area drained bjr the Willaiastto River and its tributaries.* 

The study inoluded only one specie®, douglas fir^ Fsexidotsuga 
taxifolia (Poir*) Britt* (l6)* It is by far the most important 
tlniber pi*oducing species in the area and information about it 
commanded first priority* 

Measurements of forest produetlon* The ratio of average height 
to average age of dominant end codominant trees in normal event-age 
unmanaged stands was accepted as the moat usable guide for measur- 
ing forest productivity* This ratio at 100 years of age is known 
as the site index for douglas fir* TieXd tables have been developed 
for different site-quality classes and are in general us© (22)* 
”Bormal” stocking implies stands having ideal or the most effective 
nuBiber and distribution of trees (22). "btamanaged” stands implies 
those where such things as thinning, pruning, excessive use by live- 
stock, etc* have not beon important in determining the height-age 


♦ Hegression analyses of data obtained on residual hill soils in- 
clude the following distribution of plots by elevation sonesj 0-^1000 
feet 130 plots, 1001—2000 feet 3B plots, 2001— 3 COO feet 3 plots. 
Enough data are available to make the information reliable below about 
2000 feet* Climatic influences on tree growth above this elevation 
may differ fro® those at lower elevations both on the east and west 
of the valley. Such Influenoes may not be reflected in the variables 
studied in regression. For instance coastal influences may affect 
growth at the higher elevations on the west side of the valley where- 
as the incidence of raijxfall may influence it on the east. For that 
reason it is thought best to limit the applicability of the present 
work to areas in the Willamette Valley below the 2000 foot level until 
more data can be obtained for areas above this sons. The area below 
2000 feet covers the majority of smll private holdings udilch are most 
important from the standpoint of Soil Conservation Service functions* 
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relationship . trees in **err©n*&g©** stanis (4) seldom 

varied more than 10 years and usually the variation ms within 5 
years* Produotion oapaoity of every site studied was obtained by 
measuring the hei^t and age of 3 seXeoted dominant and codominant 
trees in each forest and obtaining the average • In case wide varia-^ 
tion existed between the ages ai^/or heights, additional trees were 
measured to give a better average* Seldom was it necessary to mea- 
sure more than 10 trees* 

Tree heists were measured by thr@«' dlffsreat methods* the 
om used on any plot being seleetod at 'tbe discretion and oonveni- 
once of the ttMtoielans. The Abney haiid- level ms used in the first 
tnfo methods to determine angles, in peroent, from some oonveniont 
point, to Idle base and to the top of each tree* One laeldiod used 
horisontal distance to idie base of ihe tree from the point of ob- 
servation whereas the seoond used slope distance (4) # ( 25 ) # 

A thiid method used the angles, in percent, to the base, to the 
top, and to a point 10 feet above the Imse of the tree as deter- 
mined by careful Abney level readinss. and a 10 foot measuring rod* 

A simple formula was worked out and a table developed for quick 
coiaversion of these measurements into tree hel^t* This eliminated 
the time consuming and laborious job of determining either the horl- 
sontal or slope distance to the tree fr^sa the i^sint of observation* 
Many checks were smde on accuracy of the various methods and it was 
found that careful work would give the required aocsuracy of h^^tt 
measursmnt from either method* !Ihe last method, being much more 
ecmvenieat and faster, was used, on a majority of the plots* 
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Age of trees measured by increriant borings* These were 
taken at breast hod^t and a standard figure of 9 added to 

eaoh measuroTnent to correct for this height* A slightly more ac- 
curate method of correcting for breast-height borings by different 
site classes oould haTo been used but it 7/as not decried sufficiently 
important to complication of the procedure (22) • 

In selecting forest plots for study careful consideration was 
given to the stand before finally accepting it* Hormal stocking, 
as described above, T-^as the first umjor consideration. A range of 
normality was, of course, necessary and anything thit did not meet 
this rigid screening was not accepted as measurable* General re- 
marks were alvmys ismd® concerning unimportant variations from nor- 
mlity which sometimes were allowed* Snow in;j^ry and breakage were 
soon found to be an Important factor which materially affected the 
height-age relationship of stands, i^.enever it was recognised 
the plot was passed up* Occasioimlly it was overlooked in the 
earlier plots but field checking of plots which did not conform to 
a general pattero corrected these errors* In order to get 1die re- 
quired representation of plots throughout the Tdiol© basin it was 
necessary to accept sora© cutting, livestock use, etc* on plots 
Treasured* Careful study of periodic growth rates from the incre- 
ment Gor^s, comparisons with like plots already measured, and 
other general observations indicated in these cases that no im- 
portant errors existed because of these uncontrolled (anthropeic) 
factors * 

Catoolysmic and biotic Influences of fire, flood, insects, 
fimgi and animals were avoided vh ©never possible in selecting 
stands for moasurement. It ms gsnerally impossible to ascertain 
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th« influenc© of these factors on the height-age relationship of 
stands because syraptoms my have been obliterated by the years* 
VIhenever ©videiio© oast doubt upon the suitability of a stand in 
these respects the plot was not measured* 

General infonmtion about associated species* amount of brush 
and gro\tnd cover was recorded for each plot as it was helpful in 
calling to mind the factors Indicativ® of normal even-aged un- 
managed stands* fhis information was also very useful In field 
checking plots #iich did sot seem to conform to a nom* 

Measurements of land and climatic factors* Penaanent mappable 
land factors obtained concurrently id.th the forest production in- 
formation for the purpose of correlation fall into three classes* 
soils (edaphlo factors)* topography (physiographic factors) and 
climat© (climatic factors) ♦ 

Soil was examined by auger snd/or pit to obtain accurate rep- 
re sen tative. information for the plot (3^)* Effective depth was 
Eieasured to a total of 60 inches or to the limit of satisfactory 
root and moisture penetration whichever was reached first* Depths 
to Itio attorn of each layer thought to have significantly different 
permeability was also d®tei*mined and recorded* Textural class ms 
determined for each layer by field mthods of wetting and rubbing 
between the fingers* This information ms recorded and the tex- 
ture of the surface soil given a generalized group symbol in 
addition* Permeability of each layer beneath the top soil was 
determined through field inspection by an experienced soil sclen?» 
tist and each layer assigned to a permeability class (2W* (3U). 
Kind of underlying material ms determined and indicated symbol* 


$0il B9rlm m Bmimm of Hast Soilii 

aM Agrloaltuml iscteoorlsg r®®ord«d for mnh plot (3S)* 

Proaonoo of stosos or pwroX im topsoil ssf fioiojat to 
t 03 dK 2 F 0 or Baaagimmt was rooorii^* Ummml isformtlos 
about struoturo# mt^r^ mottling# prosme# of roots# ote# ms 
rooorisd sM somstimss Msgriwiii to assist Is fstorprstatiou* 

Soil omstimtioE sM ii^asurtB^ts mm tlios# uss4 as staniari 
Soil 0omorfmti©E Sorrio® #xe«pt a littls aors iotall 
ms imoludoi suoli as liiiioatiof m^^ml isftbs Imtsai of isftli 
groups# StiO ijE^foimtioa ms ooiti as wmh as possibls iM aoso^rdh- 
am# ifdth mtloml itaadarSs (^)« 

fopogm^telo foaturss rooorii^ for #a<^. plot mrot l« Ar#ra,g# 
slopo ia psrooat:* 0# As:p#ot i^lob was takoa as tfe® amrag# p®r* 
peiiiloular dirootioa mm^ from idi# Hop# rooordoi in d#gr##» asisai^ 
or as of la ares of tt# oo^ss suofe as 111* Wm^. Bil, $1# 
fSl# mi,, WSif# Ht# m IW-« Ifegmtio dsolismtioa ms sat 
off at 22 i#gr##s m oos^*ass«s us« 4 # In tb# ms# ©f ridgatof po**- ■ 
sitloEs til# aspoot ms road dom ill# ridgft* Im som# oasts aspoot 
ms mt doomsd im^rtaot in ostatlishlBg tb# sit# faalit;f ia wfeiob 
oas# it ms imdioatsd as X, ffeos© m$m mm usually ©a slop#® of 
lass tlma 5 p#ro#ats^» 5* fositioa om tfe# slop# ms rooordod umdor 
on# of four difforsat Hassosg #itb#r 1 siiiob ooturrod oa alssost 
Isml laud and aoeompaaiod aa X dmipsatioa for aspooti L r#pr#-* 
soutiug lomr slop### bott«m or mllsy areas sdior® Mils or mouataias 
ia Idi# isaasdiat® Moiaity my slgMfioaafely iufluoao# tr## pwtk 
affootiag Himt®^ or misture rolatloasMps wilMa tb# solliM 
r#pr#s«utiug midslop# positioasi aad B rtpmseatiag upporalopos iuH 
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ridgotops -»yh©re topography mxy iafluonco tree gror/th significantly 
du« minly to wind action and indirect offoots* The approximt© 
length of slop© as indicated by casual observations frois the plot 
area was recorded to help determine validity of the position effect* 
4* Klevation was recorded for each plot by mmm of a surveyors 
barometer or by using available topographic maps* 

Climtio factors affecting each plot were ge:nerally homogeneous 
because the study area was confined to the ifillausett® River basin* 
Climtic differences due to elevation were accounted for by record- 
ing elevation and using it In the analyses* Seasonal influences and 
cycles are averaged when long-lived perennial plants such as trees 
are studied* Differences in average total annual precipitation and 
average seasonal precipitation (6 months period from April thi*u 
Septeirber) were thought to offer sob© promise as additional fac- 
tors for correlation with forest production. Accordingly this ij>» 
formtlon determined for each plot from isoh^tal maps,« 

Field work* Field work was done mostly by crews of two moni, 
a soil scientist and forester* or two soil scientists* Passable 
roads throughout the area were traveled* spotting ?d:iat seemed to 
be suitable stands within easy walking distance* As stands were 
found they were masured providing close inspection indicated Idiat 
they were suitable* If they were questionable they were passed up* 
An attempt was made to locate plots several miles a|>art to get com- 
plete and adequate coverage of the whole sVillaiaette Basin* 

♦ Map showing wann-season precipitation for Oregon was taken fr<M 
Climate and !&n* D* C« Dept* Agric* Yearbook* I 9 E 1 and superimposed 
to scale over an isohyetal mp of total ntmml precipitation in the 
Willamette Basin. The latter was provided by the Corps of Engineers* 
U* S* Army* Office of the District Engineer* Portland* Oregon* 
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Among the records irade for each plot were the general locatiorx 
of each, according to some roadmrker, and the legal description, 
to the nearest anarter-quarter section* Occasionally on© or more 
trees were marked mth a tonporary tag to facilitate relocation If 
necessary. All m-easured plots Yfere plotted by legal description on 
a master map in tho orflce so that the precipitation i5iformation 
could bo easily obtained by reference to the isohyetal map and so 
that the distribution througho'jt the entire basin C'-mild be more 
readily knovm and control led. 

All infonctation. was accumulated on record cards especially 
designed for this purpose. As data for plots accumulated, lii® 
site irdoxes, obtained frrm existing gres^rth curres or tables (22), 
were summarised by soil depth and slop© groups and by Soil Series 
recognised by the Bureau of Plant Industry, Soils and Agricul- 
tural Engineering. These tentative summaries were used to guide 
the work and to spot outstanding discrepancies. Widely variable 
results called for field checking, puite frequently ihe orl,g- 
inal information was cJianged by a careful study during field 
checking. In most oases reexamination brought the infonaation 
nor© in line vdth the apparent nom. Occasionally reexamination 
mrely substantiated the original records in \diich case the in- 
formation was used in tho analyses* Sme plots viovQ rejected 
after checking because it \ms apparent that thoj’- were not rep- 
rosentativ® or becaus© evidence was availabl© to indicate that 
they may have been influenced by some of the environmental fac- 
tors which were uncontrollable* In all some 69 plots were field 
checked* Table 1 gives a chronological list of all plots included 


in the study. Wollmixig is a sussimiy of th» plots showing, ia 
total, the ausabor i^ioh war® rajsotod and hew th« usablo oaas ar® 


distrihutad among soil ssrios* 

fotal aumbar of plots 

Total mmbor of plots ywjsotsdi 
Aftar field eheokiag 
Results questionable but field oheoking 
not yet done 


Total number of usable plots represented 


%0 


19 

* ^3 

32 


278 


Those plots were distributed a»ng the dlffermt Soil Series 
as follows f 

A* Residual hill soils of mjor importanoe in 
continued foirest production 
Olympic 


Ifelboume 
Aiken — 
Cascade 
Polk 


fotal 


118 

% 

Ih 

12 

—I 

181 


B* Other soils* share other potential use is 
greater than for forest produotioni #ier» 
conditions are irery poor for forest pm- 
duotions or soils of such small extent In 
the Talley as to be relatiTely unimportant 
in forest production* 

Amity 


Camas — 
Carlton 
Chehalis 
Clackamas 
Hillsboro 
Hewberg 
Powell 
Salem *• 
Salkum — 
Viola 
Willamette 


5 

10 

2 

h 

I 


28 

16 

3 

1 

18 


fotal 


97 


Aimlyils of 4ata» fh« plots wsro dlvidod into two 
groups for analysis as shown In A mA B of tho aboT© suiamiy* 
fhff r©sl4ml hill soils and the Powll S»ri«« wmm Ietos-* 
tlgatod by regrossioa analysos* The ayerag© hel^^t giwth ^ 
dominant and codominant trees ms used as the dependent T&riabl© 
indleatire of site quali%'« A¥®rage age, soils, and dimtle 
factors were studied as Indepmdent Tariables* Prellmiaary 
study of selected plots indicated linearity enisted between the 
different Tariables and #ie logaritto of aTorage tree height# 
Conse'tuently the fundamntal growth ourre proposed by Schu** 
waoher (28) and employed by Balston (27) ms used* This eurre 
is expressed as followsi 

T * b^ / ^1^ / ^2^ ^ ****** 

when T « the logarithm of the arcrag© h^^t of dcminant and oo* 
dominant trses in feet, « the reciprocal of age, 3^ x^ 

represent numerical mlues for ollmtlo, soil and olher site fac* 
tors studies, and b^, b^^, ****** \ the mgression coeffi^' 

cicnts* If the efuation Is solTed for • 0*01 (ap»/1.00) the 
equation readers the logarithm of the site index* 

Horth aspects were «ial ysed separately from south aspects* 
note whose asiwath read from 531 to 120 inclusive were classed 
as »north” whereas those remains from 121 to 330 iaclusiv® were 
called **south*** There' were -very few plots lying in the ’*twl* 
light* sones between 285 315 ®-^d I05 and 135 degrees asimuth 

and a good representation of noriOi and south aspects as defined 
was obtained* 


All )mt om at th« residual hill soil plots were classed 
as ^jaedium terfeured** aooordlBg to tfee flTO geaerallsed tejctural 
groups used lay the Soil Cons s.rTatioa ‘ Serrioe* Surface teactur® 
as a iraariable was therefore eliudmted from aisa lysis. Midslope 
positions (inoluding those parked Z, or mimportant) were the 
only ones represented In snffieient numbers to allow a valid 
analysis. Plots showing Ic^er and upper slope positions have 
been sumroarised (table %k) for analysis later shea a suffielent 
amount of data are available. Complete desoriptions the amly- 
ses mde on msldual hill soils and the Powell Series are referred 
to later in this report. 

Other soils were studied In dif feiwtt ways depending upon their 
oharaoteristies. In general they were separated by mapping units 
which in some cases fairly well defined the Soil Seides. Vifhere suf»* 
flcient data were available by depth groups a simple arithmetical 
average of the site index accompanied by ihe ooe^ioient of vsriatloa 
represents a satisfactory correlation between tiisher production po» 
tentlal and mappable land factors, this procedure was followed for 
all mapping units in this group of soils exeept for those in the 
Powell series #iioh was studied by regression analysis In the same 
way as ^at for the residual hill soils* 

All statistical work followed Bnedecor (29)* The Doolittle 
method was found to be least laborious and most reliable in solving 

normal equations (ll)* The Doolittle method as given can easily be 
adapted to solving for the Dauss mltipliers by setting each equation 
up against minus one in much the same way as illustrated by Snedecor 
and carrying out tJse Instructions as given by Croxton and Cowden (11) 
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HlSULfS 

R#8idmX hill miln* thme mprmmt th» mst im|>ortiuat soils 
in th© WillssMitt© 7all«y idiicR will "b© doToted. pofsmnontly to for©«t 
prodnotion, Altliougii nin© Soil Sorios in this p»oup ha.T© boon rooog* 
nis@d, naased and publlsh«d by th© Bnroan of Plant Indnstry* Soils aM 
Agrioultnral Ensinooriiig (J ^) , only fiv© mtrm inolmdtd asong ikm plots 
usoasurod# fh© five wen© Glympio., Aiken* lelboum©* Casead© and Folk, 
th© first four of these are th© isost important Series from the stand- 
point of total land area. On® plot was measured on the Tiola Series 
but was rejeeted as being unusable* 

Plots measured on th® residual hill soils were olassifled for 
analysis as follows t fable 2 includes north aspeets of isidslope po- 
sition where soils are over ^ inohes deep, table 3 inoludes north 
aspects of midslope position ihere soils are less 60 inohes in 
depth. One- plot showing X* or unimportant* position is in eluded., 
table iv inoludes level or nearly level aspects all of itooh were 
desigoated as having X* or unimportant, positions* Sisdlarily table 5 
lists plots on south aspects of mi-dslope position idler® soils are 
over 6o inches in depth. One X, or unimpoidnnt* position is included, 
table 6 shows plots with south aspects* iddslope positions (ewoept 
two #iich are indleated as X) and with soils less than 60 inohes In 
depth. All these data have been taken from table 1 nfeich is a chrono-' 
logical list of all plots measured. A mmmrf of the analyses made 
is shewn in table 7* the variables included in ea^ snalysis, Ihe 
number of plots included* ihe values of each i^gression coefficient* 
the values of *t**' and the various levels of significance ef the co- 


efficisnts are shown. 
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Ajmlysis {table 7) in-^isiied 25 plote of »oii^ aspect, jai:€- 
slope position, ssad soils with total .effeotiTe depth of 60 inoJies and 
orer* Soil depth ms not Inelnded as a TaarlahXe in the regression 
analysis because no definite nmaericsal ralues for soil depth mre 
available. Ags only proved to be a significant indicator of site 
index with this group of plots. 

Analysis ^ (table 7) thm mde using the 21 plots with 
north aspect^, addslope position md soil depidi less thiaa 60 Inches* 
Here age snd soil depidi both proved to be significant. 

In order to get a better analysis and detersdn® acre accurately 
the value of other variables, plots ‘included in both analysis §l and 
|2 were combined with those representing level aspect (table 4). fhtu 
gave, a total of 71 'plots which were ln.eluded in analysis #5 (table 7)» 
Here both tree age and total effective' ;soil depth again proved to be 
hi^ly si^lficant but ti^ other variables, were not sufficiently i3Sr» 
portent In deciding the site value of an area to be retained. Con* 
sequent ly the best estimation of .site index for north and level as* 
pe-cts on Kwdium textured soils with, .midslope or unimportant positions 
is expressed by the following equation! 
liquation #l t 

T « 2.196,535 - 13.379,077 % / 0.002 3^ 
in whieh T is the logarithm of the estimated tree height, 3^ is the 
reciprocal of age and Xq is the total effective soil depth in inches. 
!The multiple correlation coefficient of this equation (I) is 0.8991 
which Indicates that a veiy high degree of success la attained by es- 
timating the site index of any comparable area by using the equation. 
When age is held at 100 years the equation renders the site index 
directly. 
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Analysis ik- (taTsl® 7 ) inelMsd 3 ^ plots of sotitli aspsot# idd- 
slops positdoa and with soils orer 6o iBohss d#ep* Again soil dapth 
©ould not h« nsad as a mriabls in ragrsssion analysis hooans® maasri*^ 
oal equivalents of soil depth tor each plot were not availahle* Only 
tree age proved si pdf leant. 

Analysis f 5 {table inoluding I4D plots^ represented south as- 
pect of sddslope position isith soils 'under 60 Inches in depth. Both 
soil depth and tree age a, gain proved M.^ly sipiifle:ant hut so»e of 
the other variahles showed interesting tendencies toward sis^^ificanoe* 

As for the nor^ aspects, all plots for south aspects {tables 5 
and 6) were then cc^hined with those for level aspects (table 4) end 
analysis #6 was siade with, a total of 99 plots to get a better indica- 
tion of the effects criP all variables studied on site index. Here all 
variables Incd^uded were hi|^y significant (above the lewl) ex- 
cept slope percentage which was significant at about Ihe 5^ level, 

■and total warm-season predpltatioa wdslch was signifioant at about 
the 25^ level, fhe latter was diiaimted frcaa the equation, the 
best estimation of site ind.ex for south and level aspects of medium 
textured soils with mldslope or unimportant positions is therefore 
expressed the following equationi 
Equation | 2 i 

y » 2,X85,761t. - 13.881,570 Xj / 0.002.189 - O.OOO.jUi. X, 

- 0.000,025 / 0.000,60lt X- 

in which is the reciprocal of age, is the total effective soil 
depth in inches, Is the slope in percent, is the elevation in 
feet, is '^e total annual precipitation in Inches, and T is the 
logarithm of the estimated tree height, fhe multiple correlation 


eoeffioifiiit of t\m {boforo roduolaag for Tariable totail 

Avor&g® mria-ooason proolpitutloii) is 0*9555* iMieatos & vory 

high dogro® of mmmw is ctotaiaod by oaloulatiiag th# site indeac for 
oompembie Issd oonditions by tise of egmtioia* this e<|usttos 
renders the site index direotiy «di#n sol-red for eg© at 100 :years* 

By the nae of these ©tnations it is possible to oaleulat© the 
effect of any one variable (factor) on site index eith all other 
-rariables oontrolled* This has been dime and Ihe Infoimtion Is 
shorn in tables and flgares* 

Table 8 shows estimated site Index on north and leirel a»|>eots 
as Influenoed by total effeotlTe soil depth* Age ms held at 100' 
years »M the mines were obtained by solring for 1 in e«|nation #1* 

The arerage fiducial limits at the 3% level for depths between 18 
and 6o imhm Is £ 9S feet*© This information is ihown graphically 
In figure 1* 

By a careful study of fig* 1* information is amllable ihish will 
be of value in classifying forest production md soil depth into usable 
increments for field surveying and application* It is obvious that 
site index information can be estimated accurately to within about 
£ 10 feet*^ Generalised production olasses could then be fixed in 
20 foot increments* Classes now in gmeral use include essentially 
a 30 foot inorement (^)* fhm average sit# index, from published 
growth curves, of all 71 plots Included in the data from which fig* 
ure 1 was calculated is 155* near the medi^ of -the site 

♦ Fiducial limits were calculated first for the lo^rithm of aver* 
age ti^e hei^t at 100 years a'S shown in table 8* The mtilogs for 
the extreme's represent the fiducial limits in terms of site index* 

The average of the median points of these sit© index extremes has 
been taken as the **average fiducial lirdts*’* This same sisthod was 
used throughout the report to obtain average fiducial limits in 
terms of site index* 


range for donglai fir ms reported ty IleArdle et ml (22) mad indl* 
eates that the aTerag© prodastion in the Willamette Talley 
near the median for ihe entire range* In setting np produotloa 
classes for general use lay the Soil Conserratlon Serrlee* using 
the information amilahl© conoerning the mecuraojr of our site index 
estimations and the knowle%e that an index of 153 15^ for con- 

T^ience) is the isid point in the productive range for douglme fir# 
im have developed the following table to oos^re site index classes 
now used »d "those proposed* 


8it« Class Ho»s. — Y 

rr 

III 

II 

I 

Productivity ^ ?ery low 

Low 

lloderate 

Hi^ 

Tery High 

Classification now in 
use (ic^rdle et al) 

Glass mark — 83 

LjjBits — Balow 95 

no 

96 to 125 

1l|p 

1S6 to 155 

A'. 

170 

156 to 185 

200 

186 and up 

Proposed ■ classification 
based on present study^ 

Class mark — 110 

Xj^ts Below 120 

13S0 

121 to \lfi 

150 

lljl to 160 

170 

161 to 180 

190 

.181 and up 


It is suggested "that conserratlon recomaendatioms (guide sheets# etc*) 
he based on the proposed new classification because it will allow m 
maxiimim use of reliable inf orsaation available about productive capa- 
city of soils* 

Soil depth grou]^ used by the Soil Conse.rvation Service have 
boon standardised* fhe established depth grou|ss (1— very deep# 60 
inches or morei 2— deep# 36 to 60' inchest 3— moderately deep# 20 to 
36 Inchest I4— sJmilloir# 10 to^ 20 inchest 3"*-^ery shallow, less than 
10 Inches) do not reflect a linear relaticn.ship* fhe relationships 
shown in fig* 1 for douglss fir are nearly linear up to the ultimate 
total depth recorded uhlch was 60 inches* In other urord® Ihere is 
as much influence on production per unit of soil depth at 3® or 60 
inches a® at any point nearer the surface* Had we determined and 


r«cord«'d total doptlis atov® 6o ijaohas it Is oortaia that at iom« 
poijjt tha traad of sit# ijadax Imm fsllm off glirinf 

%pioal sigsaoid rolatlowhip fomd in ttologioal isork. fo ^rt tk# 
full valua of total affootira toil d^l^ ia datarmiaiag tha pro** 
duetiya capaoity of toils for douglas fir it will *ba tmmmmry to 
study this faetor to a daptli graatar i^aii 60 Inehas, 

It is izitarastiag to zu}ta ikmt tha aquation oan alto ba utad to 
halp datarffiina total affaotiTa dapth of tha toil (or l^a yalua 
of any of tha othar faotors InoluSad)* For instanoa tha turrayor 
say have diffioulty in datarsdning the total affaetiva soil dapl^ 
on a tita haoausa of roobi ^ haoauta suitahla aqutpEmt my not 
ba at hand* If a suitable stand cf tlsi^bar a:icists ha my datars^w 
the average age and b®i|^t of dominant and- 00 dominant trees, enter 
them in Idia aquation, (after first oonve.rting the average heli^t to 
its logarithm and tha age to its reoiprooal) and solve for iiia total 
affaetiva soil depth# 

Table f shows astimatad tit# ij^ax on south .and level aspeots 
as influen-oed by total effe-etim soil depth# Age was held at 100 
years and all variables exsept soil depth held at the- mean# Esti«^ 
mted site Index mlues ' (T) were obtained solving equation #*' 

The average fiduoial limits at the ^^ lerel for soil depto between 
18 and 60 inehet are 7*7 feet# Bils information is shown graphio^ 
ally In figure 2* Sine# there is very little dlfferenoe between the 
relationships of soil depth and alte index on north (figure 1) and 
scaith (fi^ire 2) aspeots the remyks made above about establishing 
f-orest pynduetion and soil depth grou|^ applies to boih north and 
south asi^ots# 


Talslii 10 shows sit® indmx on south aM l©v®l asptots m Imflu* 
®i«s®d hy slops* m« held at 100 all imriahlss 

slope were held at the i!i®aa# and the mluss were oaleulated hjf us-^ 
lug equation |2* the fiduolal liadts at the 5 percent level 
shomi* This informtion is shorn gmphloally in ilgure 3* 
average flduoial range, based on the sstismtions In table 10, is 
zf 7#9 feet* fhere is a gradual diiainution in site indejc as slope 
imreases on sou^ and level aspects# fhe relationship appears 
to b® strietl^r linear* fh» tstal effect of' slope on site index 
as it changes from 3 to I30 perosnt amounts to ll4.*4 points sMoh 
is about Ihe value of -the average fiducial rang®* Althou^ -^is 
faoto-r proved significant above the 3 percent level (table 7) the 
effect on site index is not ^sufficient to allow the establishiBent 
of slope groups based on differences of production alone* Siadlar 
relationships exist at all soil depths as indicated in table 11 and 
figure i+# Here site index has been caleulated from equation ^ 
holding the age at 100 years, soils at dlffeimt depths and other- 
variables at the mean* Slope grmi'ps have been establl.shed primarily 
to indicate hasa,rds tnsder ooatdnued use and o^mt liadtations in 
forest mnageiaiint* Since slope has proved to be a signifiemt' factor 
in establishing site index for any laiit of land on south aspects it 
is suggested that recognltio'n be taken of it shim estismting the pro- 
ductive potential of land from th» conservation survey* For the pur- 
pose of estimating productivity therefor®, the following slope group- 
ings are proposed! 20^ to include slopes from 0 to 30 percenti h 0 ^ 
to include slopes from p to 60 pe-rcent| 6C^ to include slopes trim 
60 to 100 percent! and IB)^ to include slopes above 100 percent. 


Sit« index on sonth end leToX aspoets &« itsflu«fao«d hf election 
is shosm. in talale 12* This Infoimtioti ima oaloul&ted by using equa- 
tion #• Afemge age of trees was held at 100 years > all other vari- 
ables at the laean exeept elevation whXeh was varied as shown* The 
average fiducial range shown in l^es® calculations Is £ $»h feet* 

This information is shown graphically in figure 5 vhere a rather 
steep linear relaticmship appears to exist indicating a gradual 
dimlnutltm in site index usdth increase in elevation* There is no 
definite indication here to help mm decide upon elcvational groups 
to establish for ihe determination of forest production* Perhaps it 
would be as well to use convenient near-elevation figures takm from 
topographic saaps for any woodland mrm concerned* If elevational 
groups are to be developed for use in solving the equation it is 
suggested that some additional studies be made so lhat breaks will 
reflect suoh ^Ings as seasonal logging conditions* Three eleva- 
tional brealai should be a mxliauaa for the range 3^0 to 2700 feet 
covered by data reported* for tbe purpose of solving the equa- 
tion it is suggested that 500 feet be used for sites up to 1000 feet# 
1500 used for sites trm 1001 to 2000 feet md 2500 be used for sites 
from 2001 to 3000 feet* leference is made to a footnote at the be- 
ginning of ’*Meihods and Procedure® of this report repirding validity 
of using the information at elevations above 2X)0 feet* 

The effect of average total annual precipitation on site index 
for douglas fir growing on south and level aspects is shown in table 13 
The_ information was cbtaiissd by solvins eqmtion |2. Age was held at 
100 years* all other variables held at the mean except precipitation 
which was varied as shown* The average fiducial limits at the 5 
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p«r©®i:^b ft,r« if 8*7 f«#t* this in£ormtion la ahomi graph- 

ically in flgur© 6* A linear ralaticnaMp la inlieatad ahoadni; an 
iacreaaa in sdte index with InsTemsed precipitation* The entire 
rang© of precipitation, to 110 inchea, ewers 27 aits index point# 
or ahout one and one-half tiiaea the aremgs fiducial range* Freclpi- 
tatlon breaks are therefore needed to indicate a true picture con- 
cerning production of douglas fir timber* Isfoiwtion about arer- 
a^ aamual precipitation is armilable to the soil, eurreyor and 
forest planner in srery SCS office through ’^rtue of the Land and 
Water Inrentories and published reports* Freoipltatloa is usually 
given in increments of 10 inches* It is suggested that precipita- 
tion groups for resldiml hill soils on soutdj aspects in the Willaae* 
•tte Valley be established as follows for the purpose of solving 
the eqtuations 1^5 inches coveting the raaage up to 33 Indies, $3 
inches including all sites from 5^ to 75 inches, ^ inches for ■ 
sites from, to 95 in<^es a,nd 105 inches for sites above 95 inches# 
fable tk smmmrised all plots {taken from table 1} ahlch repre- 
sent upper and lowers lope positions* fhese are divided between north 
and south aspects* Wo attempts have been made to analyse these data 
for use* Besignating a plot m being significantly affected by po- 
sitional effects coMaon to upper and lower slopes, as defined in 
this work, is frau^t with much chance for error# the only my to 
establish these facts definitely is Miimigh a complete analysis# 
Secause of inherent chances for error in classifying plots into 
these positional classes a large nui^er of measurmmts would be 
necessary before valid analyses and conclusions could be mde* 

For that reason these plots have merely been sumarised and are 
available f>r later analysis whm additioml information is obtained# 


The Powell soil series* Plots ©easurei on soils of the Powell 


series apfe&rei to offer m opportunity for eorrelation amlysis# 
table 15* Aeooriingly analysis number 7 a» suwaarised in table 7 
ms earried out. A total c# 27 plots were Inoluded* this soil series 
Is mmmn in the north end of the Willamette Valley both east &xd 
west of the oity of Portland* The total annual preoipitstlon range 
sampled varied from h3 to 67 inohes bat data for the «3ctre®es of 
this range were so meager that it was thought to be Insuffioient 
for valid analysis * For that reason preolpitati^ni, both total an- 
nual and mm seasoa.t were elimimted from the analysis. All plots 
measured proved to belong to the^ ^medliniHtesctured olass so surfaee 
texture Is not considered as a variable on this series. Aspoot and 
position, althou^ recorded for each plot, were not considered as 
variables in the amlysis beoause of insuffioient data or beoause 
previous analyses indloated these factors to be of little oonse- 
quenee. Of the four variables iniduded, age, soil d^th, slope and 
elevation, only reoiprooal of ago and total effeotive soil dep^ 
(^) were slgnifioant* these were si^ifioant above iki» I peroent 
level. Aooordingly the other two variables were disoarded* the 
best estimation of site index of douglas fir on all aspects of 
medium surface-textured soils in the Powell series is therefore 
expressed by ^e following etmtioni 
Squatlon #3t 

T * 2.173»^ • 12*2i|l|,256 % / .002,115 % 
in which T is the logarithm of the estimated tree het#it, is the 
reciprocal of age and X^ Is the total effective soil depth in inches 
as interpreted by the Soil Conservation Searvloe. the isultiple 


correlation coefficient for this equation (R) is *68111. This equa- 
tion renders the site index directly when solved with age held at 
IOC years* 

The i'iiflusnce of total effective soil depth on site index has 
be«i studied by use of this equation, table l6, and the relation- 
slxips shoii’/n graphically in fi.gare 7* relationships aro’ quit© 

similar to those shomi for north and south aspects of residual Mil 
soils and th© inf omation should be used in the same way as suggested 
for them# 

A (ssmparison b©tv?eeii the residual hill soils on north and level 
aspects, south and level aspects and th@ Powell soils on all aspects 
and positions with respect to site index-total soil depth relation- 
ships is sho^m in figure 8* 

Mscellaneous soils* There are many more recognizable soils 
in the ilillairiette Valley than those represented by the throe equa- 
tions given above* 1‘iany of these v/era originally forested* Some 
of them are in forest cover today. From the standpoint of total 
forest production in, the future ho^Tever, they are relatively unim- 
portant because the acreage is either smll, the soils ar© of low 
site value for timber or they have greater potential uses than for 
forest production* A nuxiiber of plots were maasured on of these 

miscellaneous soils and the Information is sumiuarized in table 17* 

To get usable in format ion about their productive capacity for doug- 
las fir this miscellaneous group was classified by soil Series and 
depth groups. Mapping units included in each group ar© shown* The 
site indexes obtained for tli© plots were averaged within these 
groups and, where enough measurements were available, the coefficient 


of Tarlatlon ms eaXoulatod to giro an idea of Idi© range tmioh existed 
among Idie moasureirents • This information Ims been further suTmmrlted 
in table IQ whloh makes a conToniont reference table for immediate 
ns® in estimating produotiv© oapacity of any sit© for douglas fir 
based on. soil survey information* .i^r® samples are needed before 
adeqmte informtlon is available for all the soils in this group* 

g-rowth eurres* Growth earres have been <alsulated for douglas 
fir in the ¥illamette Talley from e<|uations 4l» |3 hy hold- 

ing all variables at the average and solving for T at different ages* 
this Inforsmtion Is sui^mrized in tables 19# 20 and 21* Points Imve 
been caloitlated covering the range of data on age as reflected in 
the sam;ple.s manured except for the 100 year ag®' class in tables 19 
and 21 * These latter points have been supplied* Points representing 
•tdies© grcs!?fth ourv@.e have been superimposed over the published grovrth 
curves of McArdle et al ( 22 ) for compari.son# figure 9* Ihe similar- 
ity in shape and mgnltude is remarkable* the v^eighted avemge site 
index at 100 years as calculated by the equations developed In this 
study is Ikk whereas MoArdle j^ows a sit® index of iJ^ feet at 100 
years* If one were to connect the points determined by tbs equations# 
figure 9» by a single generalised line# the curve thus formed would 
fall about h feet above McArdle^s Site Qualil^ III curve throu^out* 


mkQtiCAt mfUcjifioM of mn imomknon muimp 


mm For imFormtion obtaiBOi la 
this fh««# are ia®o4iately releingat 'fee the mtk of the 

Soil Goaaermtioa Serrloe* the^ aret 1* Halts* fhm fig- 

ure* smi dieoustiom® i»lll helf la estahlishiag mild «,fplr^ aalt* 
for tijjjher land la the area eorered th.e sttid^r# these units will 
ref loot the important j^ramBeat faotors of lasid sad olli^t® whioh 
mtfit he reooipaised and Bmpped* Xt will help eliminate the mmxms* 
latloB of lisformtlGm duidng a soil mrwmf id 11 s@,rre m use* 

ful purpose in the foreseeahle future’ ♦ this will make sutt^s lese 
oostl^* and more in interpretetloa. and us#« 2« X^ad Slaeei« * 

fioatioBf Wi^ soil eur*v^ mm ade^mteli^ refleotiug impertent 
permaniffitt f&otors for plant growth it will be poeelhle to oleselfy 
land more aoeurately m th® basis of limltatioiis and haiards under 
eontinued permanent use#, this «tu% will piwld# Ihe Information 
about Xiaitatlons' i& forest produotion for unit &t land in the 
area oorered^ 5* land treatment Eeoo»6>ndatioiis» the Soil fonsei^ 
ration Serrlee^ and other ageneies^. are aimdous to prorlde the best 
possible reoommendations of a praotloable nature m that **er«ty aore 
will be produolng in aecordanoe with Its eai^bilities md sill be 
treated aocordlng to it® nteds^# Fraotioable re»»@adatlons sonst 
be ixsnditiened hf the ablli% of #ie land mmr to operate at a 
profit lerel aMeh will austaim his enterprise# fhls matter of 
eooiiomios mries wllh the times but It almyi depmds in part on 
the produotire potential c€' the lajad on whloh the mmr relies# 
liand treat«it reoOTsendations mn be developed with full reptrd to 
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th® aeoncsG^ of the land omer '«shen paroductiv© potential and such 
other faotors as operating oosts are laiown. This stud^ proTides 
the fomier for douglas fir for tlie area oonoemsd* 

in order to make the infonnation more readily usable by field 
teohnielans, espeoially for oarrying out uses under items 2 fmd 3 
mentioned above, a key has been developed by ifdilch the ait© index 
for ar^ unit of land oovered by ihe study can be obtained from 
curves and/or a table* Piroduotive capacity in terms of board feet, 
cubic feet, or any other measure can then easily be obtained from 
pubiished yield tables for douglas fir* More accuracy can be ob- 
tained in estiumting site index by interpolating betreen curves* 
Direct solution of the equations for variables concerned will give 
still more accuracy and a noiaograph is being prepared for the solu- 
tion of equation which may replace figures 10 throu^ 1? in the 
k<^* It is suggested that this k^, th© charts and table referred 
to in the key, together with some simple Instruotiom be taken from 
this report and placed in the official pocket handbook or some other 
kind of field handbook for use by technicians needing the inforsm- 
tlon* The key follows! 
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KET FOR ESfBIAma SITE ISOBX OF BOOGUS FIR OS USD IS HM 
mUMmtm TAUBT FROM COSSEIYAtlOI SGWET ISFOmTlOS* 

Xm MsMml hill soils »• s^oifio&ll^ th« Olympio, Alk®», M«l- 
bourne. j| Cesosd®# end Folk Series ssedlum berfeured «oil.« 
only. 

Figure #la 


Figure |10 
Figure 111 
Figure #12 
Figure #13 


figure #14 

Figure #15 

Figure #16 
Figure #17 

II. On the Fowell Soil Series «• mdlum teist\,«red soils only. 

A. All e,speots Figure #7a 

III# Other soils l^ble ^0 

IF. hi^it and heai^ textured soils and soils not ooYerod by ihe 

eboTS. 

These vrlll not be important from the standpoint 
of large-scale permanent forest production. Where 
they occur and if site index inform ti on is needed 
it should be determined in the field (if possible) 
or a figure may be supplied by interpolation from 
the information giTcn aboTc and from general know- 
ledge of soils* 


♦ Instructions — • From the key detefmine the figure or table to con- 
sult. Determine the most applicable total effective 
soil di^th from the survey and find iiie isdte ind.ex 
corresponding to it from the curve. In the case of 
south aspects on residual hill soils the proper slope 
curve must be selected in the figure (or slopes other 
than those shown my be interpolated from the figure). 


A* All north and level aspects 


B. All south aspects. 

1, Elevations up to 1000 feet. 

a. Average total annual precipitation 

less than 35 inches p— — ~ 

b. Avemge total annual precipitation 
between 56 and 75 inches — — — — 

o* Average total annual precipitation 
between and '95 ihohes 

d» Average total annual precipitation 
over 93 inch«s 

2* .Elevations from lODl to ^00 feet. 

a. Precipitation less than 55 inches - 

b. Precipitation between 56 and 75 

c« Predpltatloa between ^6 and 95 
inches ««•’»•••-«•—•«»* — 

d. Precipitation over 95 inches ™— 


ADDITIOML WOIK 
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Some additional infoimtioa and analyses would proTide greater 
reliability and simplification in estimating sit© index for douglas 
fir in the Willamette Talley* Several items can b© mentioned specif- 
ically. 

1. Influence of total effeotlT© soil depths over 60 inches* The 
plots with deep soil shewing high site indexes should be re-examined 
to establish true values for soil depths over 60 inches. Re-analysis 
of the data would then show more completely the effects of this factor 
on tree growth. 

2. Slevational limits of the study* Additional measurements 
should be made on areas above 2000 feet to establish a more satis- 
factory end complete ooverag© of the Willamette Basin* It is quite 
likely that one may get into another climatic zone above this eleva- 
tion, such zone not being fully reflected by the variables studied* 
Additional information would then lead to a definition of such, a zone 
boundary after which the productive capacity of the land for timber 

could be worked out in a separate study from that of the present one. 

3* Bse of one equation instead of three* All three equation 
lines fall within the confidence bands set up for any one or all 
three, figure 8# Acoordingly>one could &sswm that any one of the 
three equations could be used to estimate site index for any area 
covered by them. Some accuracy may be sacrificed but statistically 
this would not be significant above the 3 percent level. Instead of 
using any one of the three eqmtions reported, a better equation 
could be obtained by recalculating the regression after combining 
the data included originally in the separate equations* 

If item 3 is done it is suggested that additional informtion re- 
sulting from further work under items I and 2 be incited and con- 
sidered at the same time. Furthermore, ixiformtion in table IJ4. should 
also be included* In ihis case one would be ignoring the possible 
effects cf upper and lower slope positions. 


i 
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Land om. 0 r$ md teohnloians na©d a liable of eetlmatiag 

the pro ductile eapaeity of Xaad for timber irre$peetlT© of the present 
plant coTer* To r®®t this need in the Willsaaette Talley# sit© qmlit^ 
for dougl&s fir ms studied in relation to land and alto tie faetors 
on 310 seleated plots representing eren-aged, noraially stooked, vob^ 
managed stands* Produetlon of timber was obtained in the usual maimer 
by determining average age and height of the dominant and oodominmat 
trees on each plot* Land md olimatio factors studied werei total 
effective soil depth} textural class of the surface and subsequent 
soil layers} .relative permeability class of each soil layer} kind 
of underlying material 1 percent slop©} aspect 1 positioni drainage} 
elevation} total annual} and total mn&-season precipitation* These 
factors are considered to be easily recognisable# masurable and 
mppable by staada.rd field methods ordinarily used in a soil surv«^ 
or are available from some other oonvenicnt source* 

Plots were allocated to three groups for sumrimry and analyses t 
1* Sesidual hill soils '^.Ich were further separated into north# 
south and level aspects* 2# The Powell soil series* 5* Other 
miscellaneous soils potentially less important in future penment 
forest production than group 1 and 2* The first two classes were 
studied by multiple regression analyses# the third by classifica- 
tion Into soil Series and depth groups. Tbs studies have resulted 
in ths develops^nt csf three regression equations which my be used 
to estlmte site index from land and climtio measurements# and a ' 
sumaxy table giving average site index (average height at 100 
years) and coefficients of variation for misoellsneous soils* 
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the x*egr6«slon equations to be u»e4 in determining site quality 
are as follows i 

Equation #1* Eesidual hill soils in eluding both north and 
level aspeote. 

r « 2.196.535 - 15.379,077 / .ooz 

Equation Residual hill soils inoluding both south and 
lersl aspects . 

T s 2.185,761*. - 13.881,570 Xj / .002,189 - .000,3l»U 

- .000,023 3^ / .000,601* It 

Equation #3. Shs Powell Soil Series. 

t s 2.X73.986 - 12.21*1.256 X^ / .002,115 

In ihe above 3 equations T is the logarithm of average tree h«^^.t 

in feet, is the reeiproeal of average tree age in years, is 

tim total effeetive soil depth in inches, X is l^e slope in percent, 

3 

Is '^e elevation in feet, and 3^, is the average total anausl pre- 
cipitation in inches. The variahles shown in the eqmtions were sig- 
nificant above the 3 percent level • Tariables having lesser signifi- 
oanoe were eliminated from the equations or were not studied in the 
analyses* the eorrelatlon coefficients (l) were .8991, .9335, md 
,88l|l for the three equations respectively. 

By the use of these equations each variable tested was studied 
with respect to its effects on site indesc independent ef all ether 
factors* Tables, figure# and discussions are presented. The discus- 
sions include sug Rations to be considered in developing mapping 
units for the conservation survsy, md in developing site index 
©lasses for use in g^eralised land-treatmwit reeoMMndatiosa. 




total offactiTfe aotl was tiae most Js^aortaat factor 

(#3EC^i ag«) ia dstsmiiiiag ths pTodmttm etpmXtf of a sits for 
douglas fir tiabsr* fJiis factor ssppmrM to gala its iaportaaos 
through ths intsraal watsr rslatioaships of ths profile as they 
iaflueacs plaat growth# 

A key, a tabls^ and ss’rsral curves art presmtsd idiich proirids 
a simple means for the technician to dsteraias sits index for 


doaglas fir fro® conservation surri^ md other readily availahls 
inf onaatioa, this applies to any parcel of land in the milainette 
Talley below 2000 feet in elevation* 

Some suggestions are given eoiieeming additional work which will 
provide greater reliability and siaplificatlon in estinatlng site 
index for douglas fir in the Tall^. 




suieaary of pertinent literature is included in the report* 
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SWMAEr OP PLOTS OH RE3OTAL KILL SOILS (Olysiila, »Wl- 
bois’na, Alton, 0««ead« «M PaUc Sariea) OK HOKH ASPECTS 
OP KI0SLOJB POSITIOH IfflTH SOILS OVBS 60" IH DEPTH 90 

3UHKAHT OF PLOTS OH RESIOm HILL SOILS (Olya^o, Hal- 
bounie, Alton, flagaala anS Polk Sartsa) W HOSTH ASPECTS 
OF KBSLOPB POSITIOH WITH SOILS tJ®Ea 60“ IH DEPTH 91 

smiktx or PLOTS os RKSUmL hill soils (OIjB^le, Hel- 
\marae, Aitoa, Cajsoade and Polk Series) 01! LSFEL C® 

SBAiaT LEVEL ASPECTS mSSB POSITZOS IS DEnHITELT B5- 
BffiOSTAET 92 

ssasAar op plots os ebsidual hill som (oi^jb^o, Mei- 

boorBs, Alton, Caaeade and Polk Sarlea) ^ SOHTE ASl^CTS 
OP ECDSLOPE posinoi WITH SOILS OVER 60" IJt DEPTH 93 

SMAHT OP PLOTS OH BBSIBCAL HILL SOILS (OlyB^lo, »«.- 
boame, Alton, Caasade and Polk Sarlea) OH SOOTH ASPECTS 
OF MIDSLOPE POSITIOH WISH SOILS OHOffi 6o" IH DEPTH — 9$ 

smsm Of ESSBBSSIQH ASALTSES 97 

SITE IHDEX OK WRffi AHD LEVEL ASIECT6 AS laPLOIKOED BT 
TOTAL srraeiiVE depth of soil — ~ — 99 

SITE IKDKX OH south AHD LEVEL ASPECTS AS IKPLW3ICED BT 
TOTAL EPFBCTIVE DEPTH CF SOIL — jpO 

SITE H©EZ OH SOOTH AHD L’sVEL JUIPESTS AS IHPLtJEHCKD BT 

SITE IHDBX OH SJDTH ASB LEVEL ASPECTS AS IHFIHEHCHa) BT 
aOFE AHD DIFPEBH5T SOIL DEPTHS 102 

SITS IHBEX on SOOTH AHD LEVEL ASPECTS AS BPLOSSCED BT 
asvAHOH — — — 103 

SITE IKDBX OH K302H 03 LEVEL ASPECTS AS BFLOSSCffi BT 
TOTAL AHHOAL PRSOIP1TATI0H 10l| 

zmmm. m rmtB m mutmu. mu. miw m- 

bourn®,, Alkoa, Caneadt Folk Sorios) OF WF^ AID 

WmF BLOm fOiimOIS 1Q5 


15* 


Bmmm or fwn m im fomth siEm$ 


107 


61 


TABLK 



Page 

16. SITE INDEX FOR D0UDLA3 FIR ON rO.iEU,. 30IL3 AS IliFUISliCi:]D 

BY TOTAL EFFOOTIVE DHPTIi OF SOIL 

17. SOmARY OF PLOTS ON MIS CSLLAI© 0133 SOILS SHOAILG iATLEAGS 

3ITE INDEX AND COEPFICIEHT OF VARIATICN FOR DIFFERIXIT 
B::?TE CLASSES 

18. AVERAGE SITE INDEX OF DG'UGUS FIR OR MI3CSLLAHECU3 SOILS 

OF DIFFERENT SERIES, MAPPING UNIT DESIGNATIONS, AND ..gj 

19. AVERAGE GROXTH GF D0UGU3 FIR IN T15; XILLAMSTTE VALLEY 

OH MSDIUM-TEXTURbD RESIDUAL HILL SOILS OF NORTH AND LEVEL . 
ASPECTS — — 

20. AVERAGE GHOATH OF DOUGLAS FIR IH THE WILLAMETTE VALLEY 

OH MEDIITM-TEXTURBD RESIDUAL HILL SOILS OP SC'UTH AND LEVEL 

21. AVSHAGB GROWTH GF DOUGLAS FIR IN THE ^aLLAMSTTB VALLEY 
ON HBDIIM-TBXTURFD SOILS OF THE POWELL SERIES. ALL 

ASPECTS HAVE 3ESH INCLUDED — ^ 

22. SOLUTION OF BqUATlOH #2 FOR SITE B?DEX (age held at 100 
years) WITH DIFFERBHT HUlffiRICAL VALUES OP Till?: VARIABLES. 

(Both the logarithm and sit© index in feet are shown.) •“ ” 

23. milTO!,- MINIMUM AND M3AN VALUES OF VARIABLES USED IH 
REGRESSION ANALYSES 230WING TABLES FLCM WHICH THE IN*- 
POHIiiTIOH 13 QBTAINSD AMD AKAIY3IS NIB3ZE3 (see table 7) 

IN miCE mE DATA WEES USED 

2h* PRODUCTS OF RL’GRSGSIOH COEFFICIENTS AND DIFPLRxNT NU- ™ 

MERICAL VXLUSS OF EACH VARIABLE IH EOUATICN #2 
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nrisi^sisf^v 

Wtllaaett© 

u 

ui2»5 

So/ 

1 

X 

X 

IP 

m 

%m 

IP 

9 

8 ■!. 18 SilTSTtcm 

VUlaaotta 

m. 

1X4 

So 

5 

X 

X 

IP 

Ss 

tm 

1S3 

3.0 

7 nl. 18 Stdoi 

s»t»r|S]^t6ss38 


BiJL 

IMP 

60 / 

0 

X 

X 

im 

1^ 

tjo 

167 

CD 

n 

10 ml. 1 Snlosi 

JRww 


IM§7I 


0 

X 

X 

1^ 

87 

17s 

h-^ 

IB7 


fiKDS 1, ChmmX^0.OBl list of all plot« meastired, 


not 

Bo. 

Loemtion 

Soil 

Bmd.m 

fcGrture 

mu 

Profile 

So^ 

Slop# 


2o«i- 

JyL®fT»e» 

tloa 

At#, 

%e 

ir#. 

Sit# 

Xndes 


10 8ii» 31 
StfjHj|S235!6SB3B 

m»r 


wfst 

60/ 

55 


n 

165 

Pi 

1 <^ 

132 

13 

10 Ri. X Salas 
Bl|S^iS23S6^5ir 

Ohdbulls 

1 

IMP 

SO^ 

0 

X 

% 

125 

61 

129 

165 


7 nl. SB HooSixaa 

SBjssfisigi^ssar 

tuisaiette 


1K4 

60 

17 


X 

ip 


163 

164 

iy» 

7 »1. SB VooSbais 
BB^in.9f5S8ar 

WilXi»etto 

SI 


60 

3 


X 

125 


96 

IP 

16 

7 ad* Stf Woodbam 

^lllsaBott# 

Si, 

»45 


0 


% 

150 


142 

166 

17 

6 Bl. Wf ^ooStnm 


m* 

1M25 

mf 

0 

X 

% 


35 


l6s 

IS 

Best VoodboxB 
SHimiS25!^Si3il 

XiUaaette 

SL 

iitf( 

6of 

5 

nm 

X 

175 

39 

97 

165 

X9 

3 ml. S XsodbuxB 

ariwisjof^mx 


Bt 

1h45 

60/ 

2 

m 


175 


140 

1S4 

20 

1 Bl. B Mt. iUl£^ 

m^im.xt&awt 


m 


4g 

14 


V 

400 

79 


149 

a 

1 al. £ Mt. Jtneoi 
B»is»isus6sm.x 

Ol^a^ie 

z 

aiji 

42 

12 

xm 

M 

300 

S2 

135 

l4? 

Cl 

22 

1 Bl. X Mt. iagei 
sx^BBisusteix 

Ol3ri53lc 

m 

2M3B 

5a 

10 

wn 

M 

JOO 

ii 

im 

ro 

165 


TABLS 1. Chiponologlcfel lint of all plots moasurod. {Contisttod) 


Plot 

ITo. 

23»i 

sk 

25 

2^* 

27 ** 

SB 

29 

30^* 

33. 


Soil Suffice Soil fotel Pool*- iSleTO- Avo. Are. Site 


locatloa 

Series 

^aacture 

Profile 

Depth 

Slope 

Aspect 

tion 

tioa 

%e 

Height 

Index 

1 al. £ Mt. JiagEil 
H^S^S11*SSBIW 

oiyi^ie 

01 

2f?30 

56 

20 

nm 

U 

375 

SS 

132 

IP 

1| ai. S£ Mt. Aagel 

oi3?mplc 

Cl, 

M3itB 

So/ 

13 

WM 

M 

330 


iSl 

171 

2 ml. S£ Mt. Angel 
S»iSSf-iS1356S81¥ 

Olysple 

Cl 

1M3J(B 

So 

19 

MM 

M 

320 

91 

14S 

151 

5 ml. HS SllTertoa 
s^s:^S35f6sHiB 

Ol^^ic 

L 



P 


M 

900 

31 

$2 

173 

5 al. S£ Sllrertoa 
S35J6SBXE 

Olympic 

1 

WP 


6o 

m 

M 

sp 

32 

1k 

152 

6 ml. 5£ SllTerton 
S3P6SB1S 

Olyaplc 

CL 

PP 

34 

iS 

m 

M 

825 

40 

ns 

143 

6 ml. S£ Silver ton 
Si^-ffi?|S35J6sHiw 

Olyaple 

CL 

mps 

So/ 

25 


M 

925 

47 

105 

15T 

5 Bd. H£ Sllverton 
B»iH^S276SBlS 

Olympic 

L 

3M^ 


92 

SSI 

M 

S55 

m 

SI 

122 

9 Bii. SB SllTertoa 
Si4HWtS13f7SSlE 

Camas 

L 


P 

0 

X 

X 


42 

ss 

138 

11 al, ^ SilTertosi 
Sl7f7SR2i 

Olympic 

L 


42 

4g 


M 

1535 

67 

1^5 

176 

13 mi. SS SllvertM 
S17T7SB2B 

Olympic 

SC 

3^38 

P 

43 


M 

1^50 

54 

lOB 

cn 

Ihf GO 


33 


1* ChroaoXogical ll»t o€ all plot* aeet^rod* (Coatlaaed) 


not 

No. 

loeati^ 

Soil 

S«rio 8 

Surface 

festmre 

Son 

SotBX 

Bipth 

Slope 

iiepeet 

j. § 

m 

0 4» 

Meta- 

tlom 

At«b 

Age 

Ave. 

Slt« 

tndtac 


12 ffil. SS SlXvoirtoii 

8 ^iSa 0 t 7 SB 2 S 

Olya^lo 

B 

XK 38 

60 / 

3^ 

m 

0 

920 


101 

1 ^ 

35 

l4 Bi. S£ SilTertOB 
K^n^sssfysRas 

coj^le 

B 

2K3l» 

36 

$5 


M 

12 S 0 

74 

XJ^^ 

x4a 

36' 

X nl. W Stajrtoa 
8 SiSMi^S 9 SHXW 

sa«K 

B 

J^Z 

28 

1 

X 

X 

^>30 

55 

1(^ 

137 

37’ 

2| ai» HI Stolon 

Olyi^lc 

B 

XM3>iB 

6o 

10 


M 

7P 

7^ 

12s 

X4? 

38* 

3 Bi, HS 3tsrt<Ma 

sysgsBis 

OXyi^io 

SIB 

3Mi|B 

22 

¥ 

im 

X 

840 

51 

103 

147 

39' 

3 sd. HI 
STf^sni 

Ol^^plo 

B 

3|2|B 

37 

31 

SSI 

s 

SCO 

59 

xas 

X65 


1 ml. H 

S*?iB:^S1259SKl* 

mjR 

B 

X«3B 

60 / 

20 

m 

s 

Bm 

m 

112 

151 

kx 

1 ml. H Mohamo 
8Wj5:^Sial9SRXB 

Polk 

B 

XM3B 


12 

sm 

K 


32 

69 

143 

k2 

^ b1. B£ McbaBB 
^»<il^S98S2X 

OXT^te 

B 

is:^ 

60/ 

15 

Bm 

S 

x6ao 

56 

U7 

157 

43 

2| ml. SB 

Ol^epiit 

B 

X'JMJI 

60 / 

65 

$m 

It 

X 560 

6a 

1X4 

14% 

a 

m 

£43. S ’boanRaiy StB^toa 
aiofgssuf 

OlooksamMi 



60/ 

2 

% 

X 

4so 


139 

-c 

X4S 


lUiBhM !♦ Chro&ologieal list of all plots iseasor^d# (Oontlmsd) 


Plot 

lo. 

X*ooation 

Soil 

Series 

S&ffaeo 

feoctore 

Soli 

Profile 

foua 

Bflpth 

Slop# 

1 

1 

Posi- 

tiiaa 

mem- 

%im 

Av», 

At«. 

Site 

Index 

451 

1 si. BS RohainB 
ffii^iS7*9SR2S 

Aikm 

L 

1M34S 

60 / 

16 

SB 

K 

VAO 

k3 

log 

i&r 


1 mi. BS Htiaaa 
SSiB 8 iS 7 ® 9 SS 2 S 

Olsn^ic 

1 . 

sm^ 


17 

m 

M 

XI 5 O 

57 

117 

1 ^ 

47 ' 

1 at. m Mehoaa 
Bw^swisTS^SHsa 


01, 

wye 


6 


U 


»»3 

112 

m 

kn 

S} at. M Hitaaa 
BWiSW|8l6S9aR2B 

Osrnm 

il^ 

3^52 

3 

5 

X 

X 

960 

57 

la 

I6l 

49 

^ at. £ M^uraa 
SWiim|Sl 699 SR 2 B 

Oaiaas 



42 

X 

X 

X 

700 

38 

94 

162 

50 

3 at. £ M^taraa 
s:^bw|sx6S9SR2£ 

Omm» 

L 

5*5Z 

32 

2 

X 

X 


49 

94 

137 

51 

4 at. £ K^bma 
Sl|SiiSiO? 9 ro 2 £ 

Omos 


3#«52 

2g 

3 

X 

X 

7S0 

62 

ll4 

144 


J isd» SE M 
B4B^S261!9SS2S 

Ol^ni^lo 

CL 

3H3» 

2g 

15 

SSB 

M 

840 

37 

go 

143 

53 

6 ml, SB Bdama 
SWiSB|S 23 S 9 SS 2 S 

01j«pic 

rCl 

1^328 

60 / 

20 

SSB 

M 

lOJO 


133 

176 


5 al. SB Mehaas 
S4 SsJS1659SB2S 

Ol3f3^ie 

CL 

1R3S 

60 / 

49 

m 

M 

1000 

43 


152 

cr^ 


IS ad. $M Mehmm 

Ol^le 

L 

3K3B 

P 

2S 


M 


40 

S4 

VJ J 

l 4 o 


’JABIili 1, OhroHological list of all ^lots (Coatiaued) 


not 

So. 

Locatloa 

Sotl 

Series 

Surface 

feature 

Sotl 

Profile 

fotal 

BeptB 

Slop# 

1 

1 

Po«t* 

tioa 

a«f»- 

At#* 

%« 

Are* 

HdL^t 

Sit# 

Index 

56 

13 sd. S£ M^iaiaa 
I»tSWiS 2759 SH 3 S 

Olyi^le 

t 

^58 

m 

a 

iSB 

1 

950 

42 

79 

127 

57 

13 >i. SB Mciunw 

S]^s^S27t9as3£ 

Olya^l© 

on 


24 

11 

MB 

M 

1090 


95 

125 


I St. Stf SvAllBl^ 
BBiB»^S3f9SBlW 

Oiyi^ic 

t 


3 ? 

10 

296 

X 

500 

SS 

144 

152 

59 

3 St. KB Stsyton 

8^S»iaS9ffi81lf 

OlynE^ic 

1 

a>3^ 

56 

25 

i6o 

M 


85 

1.55 

166 

60 

3 mi» KB Staytoa 

sif^smw 

OlyB^ic 

t 

JtHJB 

p 

19 

310 

0 

565 

69 

U 9 

l 4 l 

61 

3 ml. SW aiTer faio 

eals^sansHiB 

Polk 

* Cl. 

5i3B 

3 ^ 

% 

X 

X 

1430 

46 

92 

140 

62 

4 St. SH stiver mia 
BS^Btr^S 2798 S!aS 

Oljw^l© 

Cl 

ac3B 

56 

51 


H 

l 46 o 


113 

1^ 

6j»* 

2 st. SS Stiver Tslla 
BtfiB;^S27S8SBlS 

Olyaplc 

Cl 

mym 

5^ 

0 

305 

0 

vm 

36 

74 

136 

64 

2 at. S Sliver Itdla 
»»iSlfeS 23 S 8 SHlS 


1 

mjB 

B04 

a 

^5 

% 

1700 

62 

125 

1^ 

65 

3 Bi. SB Silver 7 sU« 
S 235 gS 81 B 

013?®|>1« 

a 

IM3B 

94 


310 

M 

1600 

76 

129 

146 


si »1. SB Silver Falls Olss^l© 
SS^miM 


my» 


56 »I 5 


20 


M 1760 73 1 *^ 


A- CD 
ite CD 


6S 


fABLB 1* Chronological list of all T>lots measured* (Contlnaed) 


Hot 

m. 

location 

Soil 

S^ee 

%rfsce 

texture 

Soil 

PTOflle 

total 

Septh 

Slope 

Aspect 

Posi- 

tion 

XL ora- 
tion 

Are. 

Age 

A^e, 

Hsi^t 

Site 

Index 

67 

6 nd. S£ SllTerton 
S8T7SH1S 

Aiken 

1 

2^:3P8 

40 

25 

119 

M 

B95 

53 

96 

133 


mi, S Silver ^Us 
Sa»;HSiS2353SBii 

Olyapio 

CL 

3130 

3S 

23 

65 

H 

1525 


135 

175 

69 

surer mi« 

s^jssfisiuigsiai. 

Olympic 

L 

Ut3B 

6o^ 

16 

45 

M 

1475 

63 

151 

189 

70 

% at, Jfif forest Qrere 

si^sw-js 27 nm'«» 

Methoume 

CL 

ziy 

4S 

^7 

SSJi 

K 

335 


109 

i4g 

71 

l4 b 1. SW forest Orore 

Bs|sgisi3®3!m5« 

Olyispic 

L 


4a 

16 


U 

l46o 

43 

95 

150 

72»» 

3 W forest Crore 

HiUshoro 

L 

1M5 

60 ^ 

X 

t 

X 

175 

92 

166 

172 

73 

6 mi, H forest Srore 

Hlllshoro 

SIL 

«<3*» 

60 )( 

5 

X 

X 

175 

70 

151 

179 

Ik 

5 ml. W ^ooatalnlsle 

3w-is,9j53,?i;3im3< 

Olympic 

L 

1M3B 

6cV 

17 

$S£ 

X 

600 

46 

i^t 

lU 

75' 

10 mi. S Hotmts-lndal 0 
s£|s''rA:aoT3?ia3W 

Olympic 

L 

1M3B 

So^ 

3 

% 

X 

1300 

4a 

07 

i4o 

76 

9 ffil. $ Momtaindale 
s4s;tsi6T3BH3« 

Carlton 

L 

3#12S 

52 

23 

sas 

M 

100 

32 

73 

150 

CO 

163 

77 

8 ml. S Kountalndiile 
mimiS 2 ii-^ys 

OlymT^ic 

L 

1 K 3 B 

60 / 

55 



650 

30 

75 


9ABLS X* 0hxo«oXo|^e«X list of all plots spoored* (Oontlaasied} 


Plot Soil Sosrfoeo Soil fotaX l^ot- Ave* Ato. Sit® 


Bo. 

Xooati<m 

Sorlos 


Ffofilo 

Xop^ 

Slope 

Ai^oet 

ti<m 

ti<m 

%e 


XndoK 

78 

Zwi. Vt BlUAam 
K^ 26 fUB 3 V 

ElXXoboro 

% 


60/ 

X 

X 

X 

189 

49 

102 

147 

T9 

9 si. KS Bertiii PlaSwi 
HX|8^853S3BHar 

H^^oofoo 

Xi 

U4]^ 

60 

37 

mi 

M 

1390 

36 

88 

162 

80>« 

9 .ia 1 Ibrth Plains 
m|s»iS29T3BB9r 

Oosoado 

X 

3M3S 

P 

10 

SSB 

X 

1500 

40 

64 

107 

81 

9 ad. li» 86r«h natns 
llsr|s4S3i»t3iB]^ 


X 

ai3W 

46 

8 

SSI 

M 


47 

101 

150 

82 

5 lal. VS Wat OtaioB 

s^BiriS9nmv 

Cas^do 

X 

3M38 

34 

8 

SS^ 

U 

800 

% 

92 

130 

83 

3 ad. SS Vast %10B 
STnusur 

Cssoado 

X 

3K3S 

36 

10 

BBS 

X 

300 

66 

111 

X3S 

8H 

§ ad. SS Vast VtAcax 

WiUasotto 

X 

1»^ 

60/ 

X 

X 

X 

200 

35 


160 

a^5 

2 ad. B Sdrth Plains 
5^i^3l6nXB2V 

A®lty 

X 

1M23 

60 / 

X 

X 

X 

190 

42 

80 

129 

86 

^ ad. If Banks 
3»iS8iS10V2BB!(Sf 

M,km 

X 

a«3B 

48 

23 

MB 

H 

250 

56 

105 

140 

87 

3/4 Bi. S Saaks 
s;4siriS3(»SBB9f 

HeX1»oofao 

X 

myr 


22 

1 ^ 

M 

300 

42 

92 

149 

GO 

88 

dHaailas. Oraean 
»fp;^4f2iB3ir 

AUea 

X 



28 

B1 

n 

300 

36 

87 

160 ^ 


1* Cte>ndlogieaX list of plots »e«^s«red. (Oontiimed) 


Plot 

Bo. 

location 

Soil 
Sort os 

Itoface 

foxttore 

3oU 
Prof 11. 

fetal 

D.pth 

^Ope 

direct 

Poei- 

tlcss 

XI ova- 
tiim 

Are* 

Ace 

Aee* 

Hel^t 

Site 

iBdesE 

89 

1 Ell. S lteimi.£ 

S4?2Bi4» 

Mol%onmo 

1 

1M34I' 

60 

7 


X 

325 

37 

«5 

152 

90 

7 al. BW £axt«i 

nfi5SfiS6«3ERI^ 

Oascadfi 

1 

3H3S 

P 

43 



600 

P 

55 

120 

91 

7 oi. sir Soxtoa 

Cascade 

1 


32 

34 

tl 


600 

65 

ua 


32** 

n si. S foroBt OiroTo 
St|§ 4 sigf]pi[B^ 

Cascade 

1 

IM3» 

60 / 

7 


X 

1600 


93 

125 

93 

2 Bi. 3 Temmls 

swiB^sisi^istar 

M^'boumo 

I 

mp 

6o/ 

5 

]^3 

t 

650 

43 

n 

1^ 

94 

i al. S Teiaonls 

BiriSiiS3lMiW 

MolWome 

l» 

’a»h|p 

35 

9 

15 

H 

820 

47 

99 

147 

95 

^ al. £ Temonla 
swis^ajKtKRifir 

HdU^oofso 

1 

WOP 

IS 

136 

2^ 


®L0 


87 

132 

96 

3 sd* I Yomonia 
si^swis 27 t 5 stfer 

Mslboome 

SlI. 




a5 

M 

iOO 

65 

122 

150 

97 

8 al. X &MrK. 

s;^srisi673^s 

0l7O|9lO 

X. 

ai3i 

Ii6 

16 

182 

n 

2700 

51 

104 

147 


^ al. SX Owrg. 
!Mi®rtSffllt 3 SK 5 S 

Cl^^ic 

% 

3134b 

54 

X 

210 

0 

1200 


97 

157 


2-3/4 al. SS 3«»g« 
mim^sstjmss 

oijnspic 

% 

mp 

56 


172 




96 

1 ^ 


MLS 


Ohroaological list of all pilots maa.suri:d« (Ocmtijmed) 


Plot 

Ho, 

Locatlmi 

Soil 

Series 

Surface 

texture 

Soil 

ProfUe 

Set«l 

Bepth 

Slope 

1 

8 

Posi- 

tion 

tioa 

Are* 

%© 

Atre. 

Hei^t 

Site 

Index 

1CX5 

3 mi. B Garfield 
lR»4®i4s3lf3®5S 

Oasoade 

L 

294^ 


X 

X 

X 

1200 

36 

76 

140 

ica 

7 %i» ^ Oasadero 

iL|-gwiS3*^SB5S 

Olympic 

vL 

3^38 

50 

35 

183 

H 

1700 

43 

71 

U3 


Itobers f ro» 102 to 200 
Inelusiv-ot not used* 












201 

4 mi. R Zie'Deaon 
HWiW|-S 27 niSH 2 H 

lewberg 

SL 

1M57X 

60 

1 

X 

X 

260 

52 

117 

i64 

202 

3 mXrn B SodaTille 

SfisHtsign3sm.w 

Aik^ai 

CL 

3M3B 

30 

51 

S5 

n 

1260 

52 

66 

135 

203 * 

B "boimdaiy Sodavllle 

EiiSii^’S36^2sa3# 

Olympic 

L 

lM 3 ^a 

60 / 

34 

328 

n 

420 

4o 

% 

15 ^ 

204* 

6 fid* Allis^ 

S^iSI^Sl^OSH^ 

Melbourne 

L 

iM 3 iir 

60 

12 

210 

n 

375 

62 

lU 

140 

205 

6 ml* KB Albany 

Sl|S^3155!10SE3^ 

Melbourne 

L 


60 

7 

a5 

u 

350 


77 

1S3 

206 

7 nd. KB Albany 
swjij^aionosHjir 

Olys^lc 

CL 

1M3»(B 

So 

28 


M 

275 

40 

95 

1 ^ 

207 

5 M* S Albany 
s4fiw|sionosH5t 

Olyi^ic 

L 

l«3ls 

60 

20 

31 

M 

300 

43 

97 

153 

2(^* 

1 ml. £ Bstisoon 
S^WtS13S12S83? 

Olya^ic 

CL 

IM 3 I® 

60 

53 

255 


600 

73 




1, OhroBologloal list of sdl plots stoasurod* (Cofitinuod) 


Plot 

Bo. 

Itoeatloo 

Soil 

Berios 

Stirfaee 

f^ttare 

Sou 

ProfUe 

fotal 

B^th 

Slope 

-dspeot 

Fosi- 

tioa 

Hon 

Are* 

Are* 

SH#t 

Site 

Index 


S Bd. SB IiOCobB 
s:i^ 8 BiS 35 iuaBiif 

Sellar 

Bl 

m3%2 

48 

2 

X 

X 

^35 

6z 

la 

153 

ao 

2 b1. SB Z«co«li 
wisBisaSmssiB 

Salkeoi 

h 

myz2 

48 

6 

a»i5 

K 

400 

yi 

72 

152 

ai 

7 at. 5 tetaiura 
B4S^S3XUSB2B 

Chcbalia 

Bl 

1M5S 

60 

1 

X 

X 

s6o 

66 

115 

i4o 

a2 

7 Bl. B Lebason 
SBiH:BtS3mraaf 

Ch^iolle 

Bl 

1M5X 

60 

1 

X 

X 

260 

33 

72 

144 

aj* 

1| at. B Cr^tree 
S]^syiS 26 ciosBaB 

OXyw^te 

CI. 


33/ 

28 


K 


45 

la 

1» 

2li» 

9 Bl. B Lcibason 
B^HlJSSTTlOSHaf 

VllleBotte 

Bl 


60 / 

1 

X 

X 

S80 

36 

87 

160 

a5 

10 id. BS Iiobaium 
s:s|»Jis*sioai3f 

SallsiB 

1 


37 

4 

X 

X 

330 

66 

117 

143 

B.6 

3 ai. S£ tebaBMi 

H^Bl 4 S 30 n 2 SRatf 

ViUeaetto 

Cl 

1 H 34 

60 / 

1 

X 

X 
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fABXiS 1. Chronological li«t of all plots laoasured* {Oonttiiaod) 
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1, Chroaoloi^cal list of all plots jseasiir&d* (Ooatiaaed) 
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1. Chronological list of all plots sensnrc^* (Ccaatlnaed) 
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1, ChrouologlcpJ. lint of plots iseasiired* (Gontinu.®d) 
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1. Chronologicsi list of all plots aoesaroa* (Oontlimad) 
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Sales 

t 

3Sj4z 

P 

2 

X 

X 

220 

45 

B 

112 


2 Bi, S Oreshae 
»fiSS|S345lHRp 

BlllsWro 

t 

1M5 

60 

2 

X 

X 

3 T 0 

47 

8S 

129 ^ 


1, Chf^ixologlc^ list of ©11 plots fieasured* (Oontiiaisd) 


Plot 

Ho. 

loeatioQ 

Soil 
Seri £8 

Surface 

Texture 

Soil 

Profile 

Total 

Depth 

Slope 

Mpeet 

Poei- 

ticm 

ticm 

Are. 

Ag© 

Are. 

Height 

Site 

Index 

512 

7 mi. S£ (^reshm 

»4s^’ia5nsH4s 


1 

1h43& 

60 

3 

X 

X 

680 

53 

12 s 

117 

513' 

6| mi. HB Oresb^ 
H4s4r^33flHB4B 

Cmmde 

Z 


30 

10 

% 

u 

570 

35 

60 

U3 

3-4 

7 i«l< S£ Sreahaa 
S4S»iSg3HSR4£ 


1 

1m43® 

So 

5 

X 

X 

670 

52 

114 

160 

515' 

g| 1 ^. IW Sreabs. 
SSiSi|-S33T18B3S 

Smlen 

1 

3it42 

32 

k 

X 

X 

350 

61 

9S 

125 

516 

2 ml. Oroahsm 

PottO.1 

1 

ytjfi 


Ik 

333 

n 


43 

94 


517 

S ad. SH Oreahaa 
»»iHl|Sl6tl®3S 

Pow^l 

t 


J5 

39 

m 

n 

535 

40 

97 

l6s 

%B 

S ad. SV Oreahan 

wisx6n®3B 

Povell 

L 

?I30 

33 


322 

V 

770 

46 

m 

129 

519' 

S ml. M Srcebaa 
IB|S4Sl6nSH3S 

PomeLl 

t 

afitga 

3« 

k3 

3B3 

n 

665 

37 

67 

156 

520 

S ml. $H Sreahaa 
S£|8^Sl6nSH^ 


t 

^ja 

36 

39 

ss6 

u 


44 

m 

IJ9 

5a< 

S ad. ar Or<a^ 
33^isan®3fi 

2&vm 

Z 

3^39 

m 

36 

1^ 

n 

6y> 

45 

% 

l4o 

322 

6 Bl. y SratitaB 
swi®*isionsH2s 

mm 

Z 


20 

2 

X 

% 

310 

52 

76 

106 


oo 

rv) 


SABXtJg !• liml ^ mmm3r&^m i^mtinmM0 


Plot 

Io» 


Soil 

Soitot 

%rf«eo 

fextmr# 

Soil 

Pnfilo 

total 

Sapth 

Slop# 

Ai^ooi 

Pool- 

ti«a 

Havana 

11^ 

Air#* 

%# 

Are* 

Sit# 

Index 

523’ 

6 ■!. V Sl-MtUM 
stij^nfi»onsB2ii 



3#48 



i59 

% 

koo 

5S 

95 

128 

5S^ 

5 b1, V 9roatd<d» 
Xji|Sl|328«UB5B 

tNlssi 

% 

2H4Z 

99 

a 

K 

X 

280 

tio 


140 

525* 

i ai. Stf fioutaal# 

®iB^836*ura5s 

ialoi 

1 


30 

3 

I 

X 

280 

52 

m 

U3 

526 ' 

7 «!• 8S SfMbMi 
n^3»is22nsiMB 

Olyapic 

1. 

irf>3» 

So 

T 

X 

X 

640 

3S 

94 

1S4 

5^1 

15 al. SS OrciduHi 
B«'|8»iS3SlSSP 

01|Mpi© 


5C38 

34 

3 

X 

X 

l46o 

5% 

110 

m 

52S^ 

k mi* W tr««lLa» 

Ol^smpio 

li 

2#tf»3t» 

50 


^ - 

If 

350 

63 

U6 

145 

529 

5 al. SB Srasfaaa 
B^^S 26 flSK 3 S 

Bow^l 

% 

29^1^38 

52 


15 

n 

620 

36 

90 

l65 

530 

5 ai. SB SrMbmi 
Ita|Si|S26n3B3B 

PiawaU 

t 

SKfitp 


45 

315 

If 


37 

93 

167 

531 

15 MM aresbas 

a^^iS5^seii^ 

02^^10 

% 

mUys 

fo 

11 

295 

n 

1400 

^IS 

ll6 

ITO 

532*’ 

S ai. BB Chresliaa 
B4ss|S33n}tl^ 

Oasea^o 

M 

lH3f 


23 

175 

n 

425 

34 

72 

140 

533* 

15 ai. KS SraidM« 
B»Jr8»iS3Pui:^8 

01:3^1^# 

% 


i|g 

? 

2^ 

n 

1340 


99 

165 

00 

CO 


fiS2»S X» list sf siX pists mf^msT^» ((^utimsi) 


Hot 

no. 


Soil 

SoriM 

%7fae« 

tmXum 

Soil 

Sotiil 



Bisi- 

tism 

Mmo^ 

k^m. 

isr«. 

E^l#t 

Sit* 

X&am 

53^ 

X$ Ri* MM Uwooham 

v»i^isya.si^s 

OXfmte 

% 

itf»3S 

€d 

6 

X 

X 




167 

535* 

1§ id. SX SvMliaa 
l^82|S3))SU^ 

Oipipie 

% 

aip 


7 


m 

17 ^ 

m 

120 

15 ii 

536* 

2 id. W S«bAt 
B a^a|n.of2mii 

Oijwie 

t 

MA 38 

m 

T 

E 

% 

800 

5>» 

113 

154 

537' 

I' Id. S £i^» Oredc 
B3iSiriS2^2S]lftS 

mm 

0* 


32 

7 

$m 

X 


35 

m 

%m 

3ys 

6 .X, 91 Sh^« Onde 

QX^io 

% 

aAjB 


3 

s 

t 

1|00 

36 

7i 

143 

539 

8 ai. X SreilUB 
»iSI^2%lSBia 

MowtXX 



4S 

36 

m 

m 


55 

Si 

X66 

5to« 

If wX. MM 

Xj^isjjaa^ 

OX^Xo 

%t 

IK3* 

60 

T 

X 

X 

xxm 

54 

118 

161 

51 a 

17 »i. vs SrcdteB 

Sl|!^2(m.SKp 


t 

ati»3B 


2 

X 

X 

xom 

4l 

m 

iSo 

fpK 

3 b1, 9 Soring 

n^s:i^33n.ss5s 

Mmm 

% 

afiis 

«« 

2 

X 

X 


2g 

6s 

X48 

5^3 

5 sl* Boirliis 

wj3mis^ess3s 

1^-611 

t 



IS 

m 

n 

390 

58 

X04 

136 

5¥» 

6 id* loidiig 

i>Q«m 

X 

at?# 



a6 

n 

€C30 

47 


X 4 l 


CO 



fMlid 1. Ohionologl c&l liefe of all plot# Bt^8ured« (Oontisaed) 


Plot 

Bo. 

Location 

Soil 

Bertea 

Surf ace 
f^turo 

Soil 

Prsflla 

total 

Slope 

^Bpmt 

Foel^ 

ttoa 

Sleva- 

tioia 

Ave* 

Age 

Are* 

Hel^ 

Slta 

ISd«K 

5H5 

3 b1. areohsB 

swjs:itsa(m.a3* 

Fow^X 


T!Mlta 


16 

asS 

It 

^0 

43 

% 

144 

5 ^ 

3 si. SW Oroobaa 

s^ia^s^jns» 3 s 

0 l 3 rs#ic 


3 K 43 B 



2 ^ 

H 

6so 

43 

92 

146 

547' 

3 Bt. a OresiHu 
Hi|s:i|s 20 na 3 s 

Fowfill 

It 


30 

30 

359 

u 

S30 

46 

89 

135 

Site 

3 b 1. a OreshaB 
s:^a|ss(»issp 

Olymgjte 

It 

3 ^ 

sH 

k 3 

323 


670 

43 

93 

147 

549 

X /5 Bl. S M^e Grade PO 
nr|ais 4 Z 3 SBi(fi 


1 

?J 388 


X 

X 

X 

500 

42 

62 

132 

550 * 

3 Bi. £ M^a Oredc PO 

Olyi^le 

1 

a^5B 


13 


M 

630 

32 

64 

1?2 

551 

300 ft. V SoTW Scbool 
B»isi^ 93 a 5 s 

OXipaple 

It 

11*3® 

60 

12 

3 


13^ 

4 o 

93 

155 


7 Bl. £ %«le Grade PO 
a|G4Slf3SltH£ 

Olfi^ie 

It 

1 M 49 

60 

7 

X 

X 

1250 

40 

96 

163 

553 ' 

5 Bl. S Or^pD Cl^ 

BwiaissasjsBSi 

Ol^i^ie 

It 

it$ 43 B 

6q 

X 

X 

X 

500 

41 

91 

14 B 

554 

3 £ Oragon ett^ 

S 43 ^ 833 f 2 S^ 


L 

i»i 43 B 

$0 

23 

17s 

H 

w> 

44 

93 

145 

5 ®' 

4 at. SHS £atseeda 
Sl^t%SlI|S 3 S 84 x 

OXpsplo 

t 

ir 43 b 

$0 

30 

^3 

n 

«00 

4 o 

96 

^03 


cn 


Xm Hst all mmmr^» (Omtiimad) 


Plot 

So* 


SoU 

Sextes 

^23dtaea 

faxtora 

mi 

2mfUm 

^taX 

S«)th 


iapaet 

Posi- 

tion 

Hm 

%e 

Are. 

Het^t 

Sita 

iBdaz 

556 ' 

k ai. aiX Xitaeada 

0l99^ia 

% 

3^38 


31 


s 

jm 

^2 

B3 

137 

557 

4 ■!. SR Sitaeoto 
vsii4si4f;s^ 

OS^nspie 

% 



IS 

m 

S 

630 


79 

132 

55 s 

4 at. an Itotaeate 
n^n^si4z:^g4x 

Olf^le 

% 

3»(4b 

35 

34 

m3 

S 

640 

Hs 

P 

145 

w 

t at. X SBtaeada 
S)i|ii^S3393SB4£ 


% 

U#3B 

60 

33 

233 

n 

560 

47 

94 

1^ 

56 c 

t nl. X Xitaeada 
8xjp^33»3S^ 

Oljraiple 

% 

1H4S 

€0 

20 

m 

n 

600 


m 

im 


li id.. X SitaeaSa 
XXiSai|S22t38B4s 

Saaeada 

% 


m 

3 

X 

X 

1010 

52 

X03 

ihj 

$62 

' 'Sfk at, R CaxrlBSttlla 
Xtf^ir4s3.7X3R4s 

%1«B 

m 

'fa* 

46^ 

s 

E 

X 

510 

97 

156 

158 

563 

1 id.* 1 lataaaia 
s;^s|sa733S4s 

0at^i4a 

L 

3K3S 

P 

3 

1 

X 


33 

76 

152 

56»» 

2 wHm S #aof|^e 

Kl|SKiBa93«^ 


% 

a^3s 


20 

aa 

9 

1?00 

43 

97 

X53 

565 

4 at. SV SeaSr 

OX^ts^Xt 

t 

2K^3» 



2^ 

w 

740 

46 

100 

m 

566 

at. X eaniaaritl* 
nfiSB|a5t3Ss4B 

Ol^i^ie 

% 

m43S 

60 

2 

X 

X 

920 

34 

85 

l64 


oo 

CO 
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Ohroaologlcal list of plots measured* (Continued) 


Plot Soil Surface Soil total Pool- Sleva- Ave* Ave* Site 


Ho* 

location 

Series 

teacture 

Pa?ofile 

Bopth 

Slope 

Aspect 

tic^ 

tiem 

Age 

Heij^t 

indoc 

56T 

6 mi* BiS £stacada 

Cascade 

1 

34433 

4o 

35 

a7 

M 

860 

53 

107 

14S 

56s* 

^^eor^ce, Ore^n 

Cascade 

I 

0134 s 

k3 

9 

275 

0 

1220 

35 

87 

164 

569 

7 ml. HW Boring 

Powell 

1 

3K3& 

34 

2 

X 

X 

460 

50 

93 

135 

570 

6 ml. £ Oregon Cltjr 

s4'^iS36nsa2£ 

Powai 

1 

3iA0 

23 

11 

157 

M 

520 

55 

104 

140 

571' 

1 ml* CEadstemo 

HJ^'SWiS 15 t?SS 2 B 

HwtJorg 

SI 

U.6 

60 

40 


1 

60 

60 

109 

l4o 

572' 

1 mi* HS Gladstone 
HiStSS?tS15T2SS2il 

SUem 

SI 

2I£33 


70 


M 

1^ 

% 

90 

127 

573' 

l| ad. Baaascas 

l^wai 

1 

34430 

50 

22 

1S3 

n 

480 

hi 

93 

158 

574 

2 mi* W Colton 

Olyie^ic 

1 

3K43B 

50 

2 

X 

X 

720 

57 

105 

139 

575 

2 mi* SB Orotic 

HWiH4sg!r3SE4A 

Saltaa 

01 

2#i4z 


43 

m 

X 

5S0 

29 

63 

144 

576 ' 

mi* W OroshE® 
Si^/iSlPtlSESB 

Balm 

01 

2sS4Z 

38 

2 

X 

X 

m> 


101 

124 

577 

5 mi* Gr^l:^ 

si<iSi4-S35!nsa2E 

Powdl 

1 

ilMPO 

19 

3 

X 

X 

450 

52 


131 

CO 


1, Chronolo^eel Hat of all plots atiasarecU (Contlmied) 


Plot 

lOs 

l«ocatio& 

Soil 

Series 

fextore 

Soli 

Profile 

fotal 

Hepth 

Slope 

Aspect 

Post- 

tion 

Heva- 

tlOfi 

Are. 

A^«. 

Hidgid 

Site 

lsd«K 

578* 

3 ml. S Glarelcaaas 
S^Sfi^SllfS^SK 

$^m 

1 

3(4B 

40 

55 

175 

n 

200 

% 

52 

IP 

579» 

1 0l, a ClaetEaBBs 

si^ira^siof^as 

Fowell 

1. 

XK43S 

60 



u 

240 

4o 

95 

1^ 

5S0 

1 al. £ Glockaoss 
Sj^4S10!P3aS2£ 

^well 

t 

3k4& 

P 

12 

ISO 

n 

340 

4o 

93 

155 

5gl*» 

1 b1. ^ Samssess 
3i^iS732SB3S 


1 

mHB 

38 

12 

157 

X 

400 

53 

92 

127 


3 al. S Sreshni 
S£|£^iS21«lSa3£ 

i»owai 

L 

a«429 


35 

305 

V 

900 

43 

97 

153 

^5* 

2 ai. S ^dgr 
»fJs4S19®ME5E 



1M3B 

60 

2 

% 

X 

1060 

36 

95 

174 

5841 

2 at. £ Cherzyyllla 
Kl^3WiS2Cn^SB6s 

lfell}our&e 

1 

mW 

36 

2 

t 

% 

g«0 

P 

72 

156 

5g9^i 

1/10 al. 8 Qienjnrillo 
S^»fJS251!2S!^ 

Ca.sead« 

% 

IK3* 

So 

S 

X 

% 

1080 

P 

71 

154 

586' 

9 al. £ Sresium 

B^^^siunssto 

Tov^l 

h 

3M28 

20 

2 

X 

X 

44o 

37 

SI 

145 

5S7 

15 al. B Qreshw 

Hi^8;^s6nai5B 


t 

1H>S 

So 

25 

27g 

X 

700 

40 

97 

i6a 

5SS 

13 sd* 1 

Salim 

m 

as>iB 

40 

2 

X 

X 

700 

45 

94 

144 


I»|SI^7ZISB6S 



fABXiE Chronological list of all plots measured. (Continued) 


Plot 

Ho. 

Location 

Soil 

Series 

Surface 

fsadurc 

Soil 

Profile 

Total 

H^th 

Slope 

Foal- 

A^ect tiou tioa 

Are. 

Age 

Are. 

Height 

Site 

IndflK 

58^* 

1 Ed. W Slgasg 

l^outXa 

CrS 

1052 

60 

2 

% K 

1380 

38 

62 

lOS 

590 

J ml, ’(f Clackemas 

«.|SS?iS 9 * 2 SE 2 S 

SalsBi 

L 

31432 

3^ 

2 

X X 

200 

54 

85 

116 

591* 

8 nl. y HoltO-lB 

s4-sii|;sisa’5siaw 

Hlllshoru 

L 


60 / 

3 

X % 

280 

51 

118 

167 

592 

8 ml, S£ Sreshaa 

ssf-j«avsasn®iw 


L 



4 

X X 

600 

43 

99 

157 

593 

8 ml. 3^ OrashsjB 
H^iSC|S342!lSRhL 

Olympic 

L 

Mm 

60 

2 

X X 

660 

45 

100 

153 

594 

It^so, Oregon 

3»'j3WAS3teSEl}ii. 

Olyig^ic 

L 

Mm 

60 

3 

X X 

760 


102 

l46 

595 

E^so, Ore^n 
SVl|li^S 3 f 2 SRla 

Olympic 

L 

im4b 

60 

3 

X X 

580 

Wi 

95 

l4g 


Plots reieoted because 
19 plots.) 

results appeared g^uestionable. 

Field 

checkin 

g planned but 

not done. 

(a total of 



Plots rebooted as not reprasentativo 

e.fter fio 

Id checking. {P 

i. total 

of 13 plots.) 





u 

riots field ehackod and 
of 7C plots.) 

retained as 

originally 

rocorded 

or after jraking nooe3;>ary corrections 

1. (A 

. total 



CO 

XX) 


fMhM a. Bmmmsy m r©#itoO> Mil »©ilt COXjn^^le, Mlsm^ INilk S«riiai) <aa 

north m^eets of aidslc^ pootMon nith «otl« or«r in d^th. 


Plot Jli^liMr Aremgo j$# Buptfe Slop# 

So« UMt de^ui^ Boeiproo^ Im^os fool 


Airotiftg# Sit# 

MmaH JkMmS. Soiporlt^ Xn^^ 



87 

.OU^ 

60^ 

15 

IP 


i 


91 

.0,099 

60 

19 

320 

% 

i 



.om 

60 

10 

?P 


s 

1H3P 

62 

63 

.003 

6 of 

ai 

•Ciiiili 

ipo 

73 

10 

1M3S 

.0^ 

&>f 

iS 

l%?5 


10 

IK^ 

40 

.02500 

6 of 


km 

^1 

s 

1*3^ 

4o 

.02500 

60 




f 

IK^ 

53 


60 

a) 


ko 

s 

182^ 

45 

«0S^2 

60 

a 



s 

183^ 

34 

.02941 

60 

19 

po 

g 

Ut3^ 


.(ai^ 

60 


1:^ 

4s 

i 

into 

44 

.02273 

60 


iP 

42 

i 

IM^ 

?3 

.01887 


% 

BO 

63 

g 


40 

.02500 


aa 

HO 


S 

ut^ 

35 

.02857 

60 

17 

$70 

54 

g 


fS 

.01724 

60/ 

a? 

TP 

V 

g 

IN^ 


.02222 

6<M 

ta 

700 


i 

Uf3^ 

S 

39 

.01563 

m 

tm 

im> 

il 

f 

1M3J» 

IM^ 

.027W 

.02^ 

60 

€0^ 

xk 

im 

Sp 

45 

m 

g 

€ 

18^ 

59 

.<a^5 

60 

s 

9P 


i 

1M3^ 

1N34B 

37 

19 

.02703 

.02^ 

&of 

6$ 

m 

u 


T 

67 

g 

g 


iil 

im 

im 

xm 

t% 

% 

m 

f? 

W3 

n 

155 

im 

83 

130 

is6 

13s 

m 

57 

113 

86 

53 


a.ao683 

8.16^35 

2.10m 

2.09m 

2 . 17 m 

1 . 955 ^ 

1.97772 
1.9^77 
2.01^ 
1.1 


2.18>>69 

t.oyfkx 

z.msm 

1.9’^90 

1 .^ 90 C! 

2.il39it 

2.10037 

JtUlk ^ iii8 tni ii'tf'alf 

*>.%igr^rirTm 

1.98677 



171 

147 

155 

189 

152 
158 

153 

■m 

176 

iSi 

170 
143 
143 

19 I 

171 
1^ 

m 

165 

147 

1^ 

1^ 


CD 

O 


. t 


XiBUi 3. 


SiBBWsary of plots on real&»^ MU ooll* ( 01 ;^lc> SolMarBO, Mkc&. ^cade and Folk Series) on 
north Mpecto of sldolc^e iiositicm soils vmdar la depth. 


Flot Kf^iplag ikvorago Ago Siptti S.(^o 

V«. 0 nlt Aetoal Seelproml In^os F«assat 


Aoratlaa AT«»go fetol Freelpltati^ 
fool iannal Vaas-Soasw 


Arengo Bat^t Site 
^toM lAgorltlaa ladoz 


22 

66 

52E 

5T 

293 


^8 

87 

273 

3<^ 

313 

315 

2 

88 
SQ2 

83 

91 


2H3B 

a<3B 

ai3B 

a«438 

3^ 

snyf 

ajjW 

afjf 

aor 

2R^ 

3»i3^ 

a<3S 

2K3B 

3K3B 

3H3S 

3»3S 


81 

Ti 

?3 

to 

67 

m 

k2 

kz 


J6 

12 


65 


oOl 23 f 

•CEU^ 

.0^32 

.mm3 

.m.m 

.m3^ 

.02^ 

•02^ 

•CET^ 

.029^2 

•0^64 

,02222 

,03.Si7 

.CET^ 

.mm 

.0^25 

•0ito5 


P 


S 

A 

52 

50 

8 

to 

S 

36 

3^ 


io 

m 

XI 

% 

m 

2Z 

33 

25 

IS 

20 

to 

% 

m 


m 


3P 

im 




fm 

nm 

imo 

m 

m 

im 

po 

$m 


^7 

n 

151 

2 . 178 ^ 

75 

8 

xo 

1^5 

2.16137 

g 

xo 

ifc 

5 :SS 

m 

th 

95 

1.97772 

to 

xo 

«7 

1.93952 

to 

u 

la 

Z.O^ZT^ 


X 2 

99 

1 * 99^6 

to 

X 2 

93 

x,^gto 

u 

g 

P 

1.96379 

to 

g 

m 

1 . 995 ^ 


g 

xa 

2.08279 


i 


i*to 9 B 

B 

xo 



76 

xo 

gg 

XoStoto 


to 

to 

37 


i 

g 

s 

0 

$ 

m 


$s 


m 


7.P227 

E.oaif 

2,<^532 




X25 

xto 

x47 

X 23 

xto 

xto 

x6o 

xp 

X 7 f 

1^33 

133 


X 

X60 

13 


$ 


112 2.tf^22 138 


CD 


fABLM %aamaiy of plots on resl&ial hill soils (Olyapie* Melhourae, Alk^» Gitsoade «ad folk Sori««) m 
level or nearly level affects where position 1® definitely nnli^rtsat* 


Hot Ms^plng A^rere^e %e Df^th Sl^e Mer&Hm Arerage fotal Freeipitatioa Average Hei^t Site 

So. Unit Aotnal Eeelpxocal Inehei Fereent ?eet Aannal W«ftt»Seas^ Aeta^ X^Niari^ Index 



mp 

1MJ41 




1 K 3 *@ 

534 

1 K 31 W 



552 

553 

1H4JB 


566 

im43B 

5«3 

IMP 

593 

U(W 

m 

iMte 

595 

iM>m 

533 

ai^p 

!^1 

aAp 


pp 

2 ^ 

PP 

52? 

pp 

574 

yAp 

i^k 

mvs 

270 

P3t 

k 

PP 

100 

513 

SMpS 

pm 

5^ 

pks 

5®3 

P5S 


k2 

. 02^1 

55 

.oms 

51 

.01961 

54 

.02632 

. 01 S 52 

54 

54 

.OIS52 

.(ES52 

40 

4 1 

34 

* 02 ^ 

.02941 

§ 

.0277s 

.02222 

s 

36 

.02005 

.02273 

.0271^ 

4 i 

.02439 

51 

.01961 

50 

. 0 ^X 50 

54 

.OIS52 

57 

. 017 !^ 

30 

.03333 

. 0^4 

.oa ?4 



.02773 


. 02 S 57 

52 

.01923 

33 

. 0 P 30 


So4 

60 

3 

3 

13 CX 5 

600 

60 

51 

60/ 

60 

2 

560 

70 

7 

640 

65 

60 

0 

1400 

74 

60 

7 

soo 

so 

60 

7 

1100 

ss 

60 

T 

1250 



0 

500 

46 

60 

2 

920 

62 

60 

2 

IC^O 

S2 

60 

2 

m 

70 

60 

3 

760 

69 

60 

4 S 

3 

3 

5 S 0 

So 

70 

51 

4 S 

22 

2 

4 

1090 

$ko 

SO 

62 

55 

5 

700 

59 

34 

3 

i 46 o 

76 

30 

2 

720 

4 S 

36 

2 

sso 

92 

34 

1 

mo 

4 x 

34 

4 

l 4 ^ 

70 

56 

0 

12G0 

70 

30 

10 

570 

54 

n 

3 

mo 

60 


3 

s 4 o 

57 


10 

s? 

1.93952 

140 

s 

106 

2.02531 

143 

6 

112 

2.(^^922 


16 


i* 97 Jt 3 

l&t 

16 

122 

2.(^636 

167 

16 

115 

2.0530s 

154 

IS 

US 

2.071SS 

161 

16 

12 


1.99123 

1 . 959 P 

163 

148 

16 

S5 

1.92942 

l64 

IS 


1.97772 

174 

16 

100 

2.00000 

153 

16 

102 

2.00860 

i 5 o 

16 

95 


l4S 

12 

7S 

1.S9209 

143 

IS 

S 

9 S 

103 

1.99123 

2 . 012^4 

l6o 

i47 

s 

97 

1 . 9 S 67 T 

X39 

16 

110 

2.04139 

150 

12 

105 

2.02119 

139 

19 

72 

1 .S 5733 

X56 

S 

100 

2.00000 

163 

s 


X.96379 

l4o 

14 

76 

l.SSOSl 

l4o 

14 

60 

1 . 77 S 15 

U3 

l4 

14 

i<^ 

2.02119 

147 

n 

umm 

158 cd 



fABiS 5* of plots on residual hill soils (Olysiplc# Melboowie* ^tkm^ Cascade mid Folk Series) oa 

south aspects of midslope -DOsltlDn with soils orer SO** la depth* 


Plot 

Ho. 

Mopping 

lialt 

Average Age 
Actual Heeiprocal 

15 gpth 

laches 

Slope 

Fei^eat 

Herat ion 
feet 

Average total Precinitatimi Average Height 
Axaxual Wai^Seasoa Actual licgarltb® 

Site 

Index 

29 

1 K 34 B 

47 

.0213 

60/ 

25 

925 

60 

10 

105 

2.02119 

157 


IM3I 


.01786 



1620 

72 

10 

117 

2.06819 

157 

H 7 

IM3S 

^3 

.02326 


6 

XO50 

70 

10 

112 

2.C*922 

178 

54 

1 M 3 B 

k 3 

.02326 

60/ 

49 

1000 

74 

12 

96 

1 . 9 B 227 

152 

65 

mjB 

76 

.01315 

60/ 

5 ^ 

1600 

72 

10 

129 

2.11059 

i 46 

7 ^ 

XK 3 B 

46 

.oa 74 

60/ 

17 

600 

51 

s 

1* 

2.09342 

188 

77 

IK 33 

59 

.03333 

60/ 

55 

650 

57 

10 

75 

1.87506 

163 

227 

1M3^ 


.01786 

60 

9 

600 

52 

8 

109 

2.03743 

l 46 

230 


40 

. 02 ^ 

60 

21 

1050 

76 

S 

93 

1.96848 

155 

262 

lH3l® 

P 

.03333 

60/ 

11 

600 

54 

8 

73 

1.86332 

1^ 

267 

M 3 l» 

55 

.01818 

60/ 

22 

710 

56 

8 

109 

2.03743 

147 

289 


39 

.025^ 


37 


«3 

8 

97 

USBStT 

165 

2 K )0 

XM 34 S 

20 | 

.00483 

60^ 

29 

^ 4 o 

93 

6 

173 

2.23805 

142 

P 3 

1 H 34 S 

44 

.02273 


20 

§00 

64 

6 

118 

2.07188 

185 

307 

1 K 3 B 

34 

.02941 

60/ 

27 

840 

79 

10 

«7 

1.93952 

168 

554 

II443B 

44 

.02273 

60 

23 

4 oo 

49 

12 


1.96848 


555 


40 

.02500 

60 

p 

800 

66 

16 


1.98227 

160 

559 


47 

.oa 3 

60 

35 


57 

14 

94 

1.97313 

l 4 o 



46 

.oa 74 

6o 

20 

§00 

57 

l 4 

95 

1.97772 

144 

43 


62 

.01613 


65 

1 ^ 

72 

10 

U 4 

2.05690 

l 44 

53 

isi€3a 


.017^ 

H 

20 

1030 

F 

10 

133 

2.12]^ 

176 

287 

l 7 lt 3 B 

37 

.02703 

60/ 

32 

m 

62 

8 

94 

1.97313 

169 

89 

mw 

37 

.02703 

60 

7 

325 

51 

10 

85 

1.92942 

152 

*9 

IMJW 


.02632 

60/ 

sk 

665 

48 

6 

102 

2 .CXSS 60 

177 


1 M 3 W 

35 

.0357 

60 

25 

6 ^ 

62 

6 

84 

1 . 924 s 

1 ^ 


CO 

CO 


5* (Coiiiltmed) 


not 

Ho, 

0 ait 

-^©rage Ag© 

Actual E©clprocaX 

ladles 

Slope 

Pere«at 

Meratioa 

feet 

Atox^o fotal Proeipltatl^ 
Ammal W&s«^S©eecm 

AreT&gfe Height 
Actoal liOgeritlei 

Site 

ladex 


1 M 34 J* 

37 

.02703 

60/ 

18 

700 

49 


77 

1.88649 

138 

205 


28 

•03571 

60 

7 

350 

4 l 

S 

77 

1.880»9 

1S3 

312 

1M5T 


.01695 


12 


67 

10 

139 

2.l43Ca. 

ISO 

Ho 

1 M 5 B 

55 

.oasis 


20 

sso 

69 

10 

112 

2.rt>922 

151 

kl 

1 M 3 B 

32 

.0^25 

60^ 

12 

900 


10 

69 

l.S3«fS5 

143 

45 

1^343 

1»5 

.02222 

S04 

16 

l(Ao 

70 

10 

lOg 

2.03342 

167 

26s 

1H341 

1»7 

.02138 

60/ 

IS 

700 


6 

ItA 

2.01703 

155 


»* 







fABIil ^ of plots m rmtdmS, hill soils (Olfs^ie* Mol*^tmio* Mk«si» a»4 folk Seiioo) m 

soutli mpm%m of »iaalopo i^oitioo ifltfe soils tmAsr in d^t^* 


not 

lo. 

tfelt 

%o 

Aeteil looipyooal 

. Ssp^ 
Imo&es 

^Of# 

feafosst 

^smtiom 

foot 

d.TjG^st^s fot&l f reoipltatioa Mgfemg^. Ssl^t 
Mi^sw»0ssse^ Jiotnil 

01ts 

ladfag 

ai 


82 

.01220 

kB 

12 

300 

%7 

i 

135 

2.13033 

i 47 

35 


7 ^ 

• 013m 

36 

^5 

xmo 

76 

10 

1%2 

2 , 13 ^ 

1^2 

39 

ffcirfftl 


, 00 .^ 

37 


800 

62 

f 

xm 

2.1073 

1 ^ 

5 » 

ai]^ 


.mifi 


10 

p )0 

57 

i 

1* 

2 . 158 ^ 

132 

59 

SK 3 ^ 

gf 

.<3.176 



5 ^ 

a> 

t 

155 

2.19033 

166 

62 

SK 3 > 


.OltbS 



1 ^ 

70 

f 


2 .C^ 3 O 0 

151 

99 

aSB 


.oms 

56 

56 

9 «o 

75 

1% 

96 

1.^227 

130 

213 

aip 


.oeszs 


2 g 

300 


« 

ICE 

2.<XA32 

135 

a? 

arp 


.oap 

<0 

10 


p 

i 

97 

1.^77 

1I7 

297 

mp 

73 

.m.370 

4 g 


1 ^ 

71 

12 

127 

2 . 10^0 

l %7 

533 

a(p 


. 0 ^ 

k$ 

7 

1*0 

71 

16 

99 

1 . 99 ^ 

l 6 § 

535 

mp 

» 



7 

l^m 

I? 

li 

im 

a.om# 

1 ^ 

550 


32 

.031a 



630 


16 

m 

i. 9 *a 

172 

?J 

ai# 

51 

.01961 


18 

2700 

106 

16 

xck 

2 .CETO 

1%7 

SO 


5 ? 

.(Slip 


17 

1150 

70 

10 

117 

2.06S19 

IP 


3 » 3 » 

1|0 

•oaiBo 


i€ 

S23 

60 

10 


i. 9^»50 

ljt 3 

-?5 

5*^ 


.om>0 

p 

ag 

S 90 

8^ 

x% 

m 

i. 92 ^a 

lJ |6 


3 K 5 » 

4a 

.ca.813 

p 

% 

935 

4 i 

i 

97 

1.98677 

123 

€ 5 ^ » 

pp 


.01667 

32 

4a 

1100 


i 

107 

2.025 m 

xm 

!s»oe 

PP 

B 

. 02 ^ 

32 

^5 

U60 

47 

0 

m 

1 . 995 W 

xm 

5>*6 

y^p 

J 3 

.02326 


%l 

620 

'^7 

12 

92 

1.96379 

1^ 

5 ^ 

pkp 


♦oa^i 

§ 

5 


H 

16 

05 

i.gayts 

137 

557 

3^ 

40 



ig 


66 

16 

79 

1.89763 

132 

558 

pSP 

k2 

.02^% 

35 

p 


66 

i 6 

90 

1 . 95 »^ 

145 

33 

ymp 

P 

.mM52 

30 

S 3 

1 ^ 


10 

100 

2 . 03:^12 

1^7 


CjO 

cn 


TABI.B 6. (Contlimsd) 


Plot 

ileppiag 

Arerage %e 

Bi^th 

Slope 

Henr&tion 

Ho. 

Unit 

Actosl 

Haeiprocal 

Inches 

P«gpc«st 

Peot 

ica 


*»3 

.02326 

30 


17^00 

232 

3-^3B 


. 01 X 49 

30 

16 

850 

26^ 

3 *H 3 B 

55 


23 

70 

610 

^2 


61 

.01639 

S& 

SO 

230 

$l 

2^34? 

47 

.oass 

46 

$ 

X150 



65 

.015^ 


4 o 

goo 

2H3W 

143 


42 

46 


920 

306 

at3f 

3 | 

.03125 

20 

740 

272 

ss 


.a'^e 

35 

3? 

550 

95 

4 

.oa 74 

IB 

136 

gio 

314 

316 

3 « 3 B 

2 #' 3 B 

HI 

.00625 

.0256k 

42 

S 3 

7 

^0 

1600 

567 

mkjs 

53 

.01887 

40 

35 

e 6 o 

S 2 

y-tyg 

51 

.cagei 

34 

S 

gCX) 

90 

yM-p 

30 

.03333 

30 

43 

goo 


^^^31 


Av»i^« fotsl ?reei?iiati<m Averag# Haight Sit« 
i^arasX ^axsfr»Saas<m Actml XnAm 


l 4 

71 

1.85126 

113 

g 

117 

?.o 68 ig 

im 

g 

93 

1 . 96 s 4 S 

126 

12 

S 6 

1.93450 

109 

g 

101 

2.00432 

150 

12 

122 

2 . 086 ^ 

150 

6 

153 

2 . 1^69 

140 

10 


1 , 9^28 

172 

g 

IC^ 

2.02531 

l 4 l 

12 

«7 

1.93952 

132 

12 

125 

2.09691 

111 

10 

g 6 

1.93450 

147 

16 

107 

2.02938 

l 4 g 

g 

92 

1.96379 

130 

10 

55 

1.74036 

120 


tmm 


7. 


Siimrsaty of regreasloB amlysos 


AnaXyels imialier 
descriirtlcm 

Ho, 

of 

Plots 

Itsad/ 

Beoiproeal Soil 

of a^ Bepth 

Xj *2 

Slope 

Percent 



Elevatitm 

Feet 

total Precipitation 
Axunml )i|rsi>.$ea 8 on 

^ *6 

RosiSml hill solli 

f including Olsnspio, Melbourne, Aik^, Cascade and Folk* 


!• 5 aspoets. II 

maltloBs, soils orer 
60 *. (Fro® tabl# 2 .) 


1 

• 13*539 , 4 i^ not used 

/ n(m, 3 ik 

- * 0 (^ , 0114 . 

/ . 000.778 

/ *011,772. . 
1 . 019 . 8 ]^ 

23 

2 

9*^3#2i4le* not used 

. 5^,790 

*300,000 

. 979,848 

2 * 1 aspects, M 
positions, soils mifedsr 


1 

- Ii.l»^i 4 a / . 005 , 

- . 000 ,^ 

/ .000,019 

- .ooo ,'^5 

/ .004,217 

60 “* (From table 3 *) 

21 

2 

5 .e=S, 950 ** 20 ^ 7 , 252 * 

.501.567 

. 678,571 

. 713,582 

. 405,579 

3* B and X aspsots, M and 

X positions, all soil depths# 
{Wrm. tables 2, 3 *tsd li.*) 


1 

- 13,^,im / *001,986 

• *000, 1 J 7 

/ *000,008 

/ *CKK ),286 

/ *?X) 0,219 

71 

2 

16 . 064 ,^** 5,098,281j.** 

.316.605 

. 533,333 

.639,821 

. 110,998 

14.* S aspects, M 

posltiozw, soils otrsr 
60". (From tsTjls 5.) 


1 

* 13*213,100 not used 

- * 000 , 3 P 

-* *cx^o,o^ 

/ .000,703 

- ,oo 4 ,SE 7 ,/ 
l.te 7 , 152 s/ 

32 

2 

9.1142,311** not U8»d 

«^6,80l4 

.•^8,960 

. 756 , 0 ^ 

3* S aspects, SI 

positions, soils under 


1 

- 12*037,8142 f ,003,6p 

- .000,11^ 

- .ooo,ca7, , 
1.386,963a/ 

/ . 000.545 

- .003.041,, 
i.io 7 ,o^» 2 / 

60*. (From talDl# 6 .) 

l 40 

2 

I 0 . 23 l 4 , 6 l 5 ** i 4 .W^. 720 ** 

.514,227 

. 665,446 

6 , $ 803 d X asi^ots, U and 

X positions, all soil depths, 
(From tables h$ 3 6 *) 


1 

- 14.112,199 / .002,165 

- * 000 , 3 ^ 

• .000,025 

/ .ooo.m 

- .001.455,/ 

1 . 173 . 3872 ^ 


a 

21 . 782 , 286 ** 4.147,509** 

i.^ 5 , 53 i^ 

2*272 , 727 <'» 

2.073 ,232** 


CD 


\ 


• 

TABLii 7* ouiinary of i*ogror 

;sion anal 

Yses* 

(Continued) 

• 




• 

.Aru'ilycis nujiber 
and description 

!lo* 

of 

Blots 

Itor^ 

P.ociprocal 
of ape 

^1 

Soil 

Depth 

T 

vSlope 

Percont 

/^y 

5 

Blevation 

Feet 

Xp 

Total 

Arsuial 

Precipitation 
V/arm- Season 

% 




Powell 

Soil Series 





7« All aspects, all po*» 

sitions, all soil ie-rths# 


1 - 

1 O 1 Of; ’■?rv 7 

/ . 002,160 ; 

/ r> Qo 

* *uwe,x^o/ 


not used 

not used 

(From table Ip*) 

28 

U. 

S* 3*^9, 790** 

i-u77G,329** 

.211, 12i.^ 

*773 *9.43 

not used 

not used 


)jl!% 

Highly sipnijlicant aboYs 

the 

l>i level 

4* 

Significant aboTe the pp 

level. 

2 / 

Item 1 2 Regression coofl 
Item 2 - Value of t. 

*1 dents. 

2/ 

Significant at about tho 

33/'^ 

level. 

Y / 

Significant at about the 


level. 


Aignificant at about the 


level , 


CjD 

OO 


tMlS S* Sit# iMm- on $md lorol its|>eot# m inflmmo^ 

total effaotiT# doptk of ioll** 


Soil Boptk Lo^.rlt^ of 

awrago tro# hoig^ »lt« lad«« 


6 

Z ^ oTk.Thk 

/ 

.057.143 

118,6 

if 

15.8 

10 

2.082,714 

/ 

.052.808 

121 #0 

/ 

'«# 

14.8 

n * 

2.090.714 

/ 

mf 

♦0l4S,2i|D 

123 ^ 

/ 

13.8 

18 

2.098,714 

i 

. Qk^.OSl 

125.5 


12.7 

20 

2.102,714 

/ 

4M» 

♦01|1 ,6il 

1^.7 

i 

124 

50 

2.122,714 

if 

.051,1^1 

132.7 

i 

9.6 

IP 

2.lte,7l4 

2f 

.023,]^ 

138.9 

i 

7.5 

50 

2.162,714 

/ 

.020,253 

145*4 

i 

6 .8 

60 

2.182,714 

/ 

♦024,162 

152.3 

/ 

m 

8,5 

70 

2.202.714 

i 


159*5 

m 

la.o 

80 

2 ♦882,714 

/ 

Milk 

.0143,009 

167.0 

i 

16.6 

90 

8*8l48,7l4. 

/ 

m 

.054414 

174.9 

i 

21.9 


• CaXculatod frota s^u&tion #1* Ammgo trm ago h«M at 100 

thorofor# %i * 0*01# Fidoolal liiaits «r« at tli# ,5^ Irrol. fiold 
data laoludos mil doptlia 28 imd ^ laokoa (smly* Othar 

'^aluoa ar# tasad on th® aqmtlos;. 


tmm 9 * 


Sit« indiiz ler®l m ijaflu©n©#<l hy 

total effootire depth of soil**' 


Soil Depth Logarithm of Kstiinatod 

-inches- arerage tree height site index 


6 

2.o69,1<S3 

/ 

. 049.372 

117*3 

/ 

13.4 

10 

2.078,239 

6 

,042,667 

XX 9.7 

/ 

m 

ns 

Ik 

2 , 086 ,^ 

i 

.038,867 

122.3 

/ 

ns 

18 

a* 095 , 75 i 

i 

.035,136 

124.7 

i 

X 0*1 

ao 

2 .* 100,129 

i 

.033,291 

135*9 

i 

Ml 

9*7 

30 

2.122,019 

i 

.024.805 

132.4 

7.6 


2.143,909 

/ 

m 

. 018,310 

159.3 

2 f 

5.9 

30 

a. 165,799 

i 

.016,49s 

146.5 

if 

5 *^ 

6 q 

2 . 167,689 

i 

. 020.543 

154,1 

/ 

•a 

7.3 

70 

2*209,579 

i 

. 028,156 

162.1 

/ 

10.5 

80 

2.231,469 

i 

* 057,.102 

lTQ.h 

/ 

Ml' 

14.6 


2 . 255,359 

i 

. 046,661 

xi 9 *a 

£ 

X 9.3 


♦ Calculated from e<|mtion #2* iTorage tree age held at 100 years 
{% * 0*01)* Other rariahles held at the mean (l*e* soil deirldi, 
% - 140 inches! pero-ent slop©.,. a 22| eleratton, X|^ s 927 feeti 
total annual precipitation, Xc - 6I4 inches) * Fiduci<iX limits are 
at the lerel* Field data includes soil depths hetween 18 and 
60 Inohes only* Other -ralues are based on the equation* 


10 


rnA,T>TVi" 1 ■' 

Site i^idex on south 
slope. ^ 


:t lord aspects ^ 

as influenced by 

Slope 

Percent 

Logaritlm 
ETC rage tree 

of 

height 

Estimated 
site index 

5 

2.167,11c 



1146.9 

^ 6.0 

10 

2.165,398 


r >;<0 

II46 mk 

^ 5.7 

15 

2.163.673 

/ 


1 U 5 .S 

^ 5.6 

20 

2.161,958 

if 

. 016 , 37 ? 

145.2 

2 ^ 5.5 

25 

2.160,238 

/ 

.0X6,377 

Il 4 l 4..6 

4 

- 5*5 

30 

2.156,5X8 


.016,617 

lijil.l 

5.5 

I4D 

2 . 159 , 0'70 


.017,652 

142 ,y 

i 5.9 

50 

2.151,638 

£ 

•019,358 

iia .8 

6.3 

60 

2 ,ll|B ,198 

/ 

.021,571. 

140.7 

^ 7.0 

70 

2.l!)ji,75e 


r:-y>, iXe 

139«6 

6 7.0 

Ou 

2 . li 21 , 318 

/ 

.e< 6 . / 

T t; ': c 

jf C .7 

90 

2 . 137,878 

/ 


Ip / .u 

i 9.5 

ICO 

2 . 13 it.l 4.38 

/ 

m* 

•033,351 

136.3 

^ 10 .'* 

no 

2.130,998 

/ 

.036.673 

135.2 

lX.it 

12c 

2.127,558 

i 

rl.r, n//. 

134.2 

t 12 .14. 

130 

2 . 12 i +,118 

i 

.cli 3 , 5 ii 

133a 

^ 13.4 


* Calculated from equation kromge tree age held at 100 years 

and other Tariables except slops held at the mean. Fiducial 
limits are at the 5 percent 1st©1« 


XABLE 11 # Sit# liid#3i om aisd l#r«l mpm%s as Isy 

slop# aa4 4itf«r#iat soil isptks*# 


Slop# 

?#ro#Bt 

Site 

6« 

index et 
2^“ 

total 

36" 

#ff©«tlT# 

soil depth of - 

60« 84" 

10 

U8.5 

1^.7 

XJ7.9 

m ,3 

155.6 

175^ 

ao 

1X7-6 

*»• 

128,7 

136.8 

li^.3 

154.7 

174j2 


1^.6 

127.7 

135.7 

lkh^2 

153.1 

172.8 


115.7 

126.7 

134^ 

143.0 

151.9 

171.5 

50 

1J4.6 

125.7 

133.6 

141.9 

150.8 

1?8.1 

60 

115.9 

124.7 

1,^.5 

11#. § 

149.6 

168.8 

70 

113.0 

123.7 

151.5 

139.7 


167 

80 

112*1 

122.7 

130.4 

158.5 

147.2 

166.1 

90 

111*2 

121.0 

129A 

137.5 

H#*0 

164.8 

100 

110.3 

120.6 

128.7 

136A 

11414.9 

163.5 

110 

109.5 

119.9 

127.3 

135.3 

143.7 

162.2 

120 

108.6 

118.9 

126.4 

134.2 

142.6 

160.9 


# 0alotilat#4 from tr®# ags li«I4 at 100 ^ars 

and otiior Tariatles mm^ slop# h #14 at th® m#an# E#latl<m«hi.ps 
for soils 6 ia#li@s -aEi 84 Imolsss 1 b depth wmm mt r#pf#s#iit#d hj 
aetoal field data* losoltt shorn war# ottaijiifd from th# 


tKBJSF 12 


Site index on south and level aspects as inf lu(?nced by 
elovotion.->^ 


Elevation Looarithn of EGti-n\t(5d 


•feet- 

avorape troo 

hciplrb 

sits 

index 

500 


/ 

.016,311 

ip.c 



6od 

2.l6S,61iG 

/ 

.016,011 

1 .'a? 1, 

— i 

/ 

r*' 

0*0 

900 

2.ioi,7ii:7 

/ 

.016,131, 

163.1 

/ 

! 

•■'4 

12:)0 

c_ 

/ 

i'- - 9 1 

Ik-:.,; 

/ 

6.2 

190c 

2.1^7..;^ 

/ 

.C2.;:.:,617 

.ki 


7.4 

ia;C 

2.lU,"'p 

/ 

.;.27,e77 

lpO.4 

/ 

7*9 

210C 

2.i;l,Ui£ 

/ 


136.2 


1'-' *p 

2iti:o 

C *lu i fCLLli 

/ 

''■V'2 Op;'' 
• y,- 

136.1 

i 

12.1 

2700 

2,120,31.0 

/ 

* r* 

131 .9 

i 

13.8 


*■ Calculated from equation '2* Averaoe tree age hold at IOC years 
and other variables except elevation bold at the riean* Fiducial 
lisiits are at the 5 percent level. 


Table Sil;® izjdsx oii south atad IotoX aspects as influotaced hy 

total an»uaX precipitation** 


Total annual 
precipitation 
-inches- 

Logarithm of 
average tree height 

Estimated 
site index 

50 

2.1140,856 

{ 

*030, 95s 

I 3 a .5 

/ 

9.9 

hP 

z.ii^,aT$ 

/ 

.0214,565 

ii 4 C ‘*3 

/ 

6.0 

30 

2.152,916 

/ 

m 

.019,1459 

li)2,2 

/ 

m- 

6J4 

6o 

2.158,956 

/ 

*016 

1144.2 

/ 

MM4 

5.5 

7 C 

2.161^,996 

/ 

.017,199 

lip .2 

/ 

5.8 

80 

2.171,036 

/ 

* 020 , 92 U 

1143.3 

/ 

7.2 

90 

2.177,076 

/ 

m 

*026,61414. 

150.5 

/ 

9.2 

100 

2.103,116 

i 

.033.17s 

152 .U 

/ 

11,6 

110 

2.199,156 

/ 

M[0, 262 

15U.5 

/ 



» Calculated from equation #2. Average tree age held at 100 years 
and all other variables except precipitation held at the mean. 
Fiducial limits are at the 5 percent level* 


TABI*E SuiEEmiy of plots on resMua.1 Mil soils (Ol^^pio, jiollNmxiai#^ Aikos, C^so«t4o asd^ Polk S«ri#s) 
of opper aod lonror slopo positions* 


Plot 

Ho* 

lapping 

trait 

ATorago Ago 
Aetoal 

Sopth 

Imohoa 

Slop® 

Peroont 

Blomtioa 

Foot 

AT-erag® Total FfHScipitatloa 
Animal ISaysfe-Sestsoa 

Airsirngo Hsl^t 
Actml 

Sit# 

Xndsis: 





Hortli Aspects tJpporslope Positions 




S 7 k 


51 

60/ 

20 

580 

55 

8 

87 

X8S 

551 

Xdi^i 


60 

12 

1350 

78 

16 

93 

155 

n 

2H3B 

k 3 

ll2 

16 

1460 

55 

10 


150 

9 U 

3^ 

hr 


9 

mo 

33 


99 

147 





Hori^ Aspects Lowsralopo Position# 




po 

IMP 

36 

60/ 

36 

560 

62 

8 

95 

166 

255 

3 M 3 B 


34, 


1223 

50 

0 

97 

136 

95 

1M3P 

k 3 

60/ 

5 

650 

52 

12 


155 

2^ 

1M314P 

p 

6O;/ 


6so 

48 

6 

74 

152 

508 

IM^ 

51 

60/ 

21 

1000 

69 

10 

1^ 

212 

311 

im 

p 

60/ 

18 

1130 

67 

10 

81 

176 

28 X 


55 

60/ 


6 I }0 

63 

8 

80 

150 





Sout^ Aspects trppsrslope Fositions 




5U 

IMP 

45 

60/ 

54 

^0 

73 

10 

101 

155 

221 

lK3iiB 

51 

60 

14 

im 


8 

103 

139 

5 ^ 

l^l^B 

m 

60 

11 

1430 

69 

16 

1X6 

170 

20 

2 MP 

19 


14 

400 

hi 

8 

134 

149 

98 

2 M 34 B 

i 0 

54 

0 

12^ 

15 

14 

97 

157 

223 

2M5I4B 

la 

42 

27 

475 

55 

8 

98 

x6o 

5^ 

2 M 3 l^ 

4S 

42 

14 

740 

63 

16 

xoo 

131 

60 

5 rMp 

69 

30 

19 

565 

61 

8 

119 

x4i 


TABLE (Contlnuad) 


Plot 

Ho. 

Mappi&g 

Bait 

At® rage Age 
Aetiml 

Bepi^ 

Inches 

Slope 

Percent 

Eleration 

Feet 

krmrs.g<& Total Precipitation 
Annual Wano-Season 

Average Hei^t 
Actual 

Site 

Index 





South Aspects Bpperslope Positions 




385 


p 

60/ 

32 

820 

73 

8 


160 

2 OI 4 . 

IU3^ 

62 

60 

12 

575 

ia 

8 

111 

li^ 

265 

2 M 3 lir 

106 

ill 

17 

1080 

57 

8 

160 

1^ 

2 Bk 

2M3I4F 

i 4 P 

59 

21 

74 d 

75 

8 

82 

157 

271 

2115P 

44 

34 

21 

570 

43 

8 

81 

127 

5 ^k 

2H5i|S 

h3 

54 

20 

1700 

11 

II4 

97 

153 

568 

2M3I4S 

55 

U5 

9 

1220 

70 

15 

87 

1^ 





South Aspects LowersXope Positions 




251 

IM5I4B 

122 

60 

25 

1175 

Ik 

8 

184 

175 

255 

1M3J4B 

55 

60/ 

9 

5P 

48 

8 

89 

177 

265 


57 

60/ 

60 

580 

51 

8 

91 

163 

288 

IMP 

41 

60 

2i|. 

900 

65 

8 

108 

177 

587 

IM4B 

I4O 

60 

25 

700 

67 

16 

97 

1^ 

275 

2 M 3 B 

59 

45/ 

45 

690 

56 

8 

122 

158 

56 

3 MP 

)|2 

26 

21 

950 

87 

lli 

79 

127 

254 

3 M 3 B 

51 

26 

43 

520 

1|6 

6 

87 

123 

257 

2M3i|F 

57 

4 S 

21 

810 

li 9 

6 

126 

166 

236 

l»3<^ 

50 

60 

35 

T 25 

45 

a 

112 

ito 

277 

Ui3i# 


60/ 

12 

680 

6 k 

8 

102 

X 54 


CD 

(J^j 


TABLE 15, SuKBaary of plots on th® Bowel 1 Series » 


Blot lappiag At® rage Age Depth Slope As- Fosi- 

Bo« Dalt Aotaal Reciprocal laches Perceat peotJ[/ tioi^ 

SlcTmtion 

Feet 

ATerage fetal Precipitation Avei^ge Hei^t 
Asnaal ^mm^Brnmon Actml Logarithm 

Site 

Index 

500 

1 M 42 S 

52 

.01^31 


B) 

I 

X 

4do 

43 

10 

126 

2.10037 

177 

509 

lM *20 

141 

.024390 

60 

27 

S 

M 

616 

45 

n 

101 

2.004^ 

165 

5lU 

1 H 433 

52 

*01^31 

60 

5 

X 

X 

670 

65 

16 

114 

2.05690 

160 

312 

1 M 4^0 

33 

.018868 

60 

3 

X 

X 

660 

63 

15 

128 

2.107S1 

177 

579 

1 M 43 G 

m 

.O25CK)0 

60 

31 

B 

m 

2lp 

47 

12 

95 

1.97772 

158 

519 


p 

*027027 

36 

45 

B 

u 

665 

47 

32 

87 

ism 2 

156 

582 

21420 

k3 

. 02^56 

50 


S 

8 


48 

12 

97 

1.98677 

153 

321 

21430 

k5 

.{^ 22 ^ 

44 

36 

s 

M 

630 

47 

12 

91 

X. 95904 

140 

539 

23430 

36 

•027778 

52 

15 

B 

M 

620 

47 

12 

90 

x. 954 a 4 

166 

550 

2143s 

37 

.027027 

llB 

45 

I 

M 

sa) 

■ 53 

13 

93 

1.96848 

167 

573 

23430 

111 

,024390 

50 

22 

S 

M 

4 S 0 

49 

12 

93 

1.9684s 

158 

53 ? 

21a# 

55 

,028571 

i|S 

36 

s 

M 

7m 

60 

16 

80 

1.94448 

166 

5 IA 

2s4o 

i ^7 

.(^1277 

¥ 

3 

s 

IS 

600 

50 

12 

3 

1.97772 

i4i 


asl# 

28 

.035714 

48 

2 

X 

X 

640 

51 

12 

62 

1*7^3 

148 

586 

3^ 

37 

. 027 ^^ 

a) 

a 

X 

X 

443 

67 

16 

81 

1.90649 

lie 

547 

^130 

46 

. 0217 ^ 

30 

30 

1 

B 

8 ^ 

47 

12 

m 

1 . 9 i 4939 

135 

520 

3 M 3 G 


•022727 

36 


s 


580 

47 

12 

89 

X. 9 ia 39 

13 

516 

3m 

1^3 

.023256 

36 

14 

s 

ii 

3 ^ 

47 

12 

94 

1.97313 


5I8 

3 M 30 

14 

.021739 

35 

25 

B 

ir 

770 

47 

12 

85 

l.^ 9 i )2 

129 

569 

P 30 

50 

. 02 <X )00 

34 

2 

X 

X 

m 

48 

12 

93 

1.96846 

133 

317 

3 S 3 G 

1^ 

.025000 

35 

39 

s 

K 

535 

47 

12 

97 

1.98677 

162 

3 k 3 


58 

.017241 

24 

18 

a 

M 

390 

49 

12 

104 

2.01703 

136 

545 

Mo 

43 

.0252^ 

30 

16 

s 

L 

510 

47 

12 

91 

X. 95 ^ 

144 

580 

3H143 


.025000 

¥> 

12 

s 

D 


47 

12 

95 

1 . 9681 ^ 

155 

570 

3 H 4 S 

55 

.018182 

23 

11 

s 

M 

320 

47 

12 

104 

2.01705 

i 4 o 


O 


TABLE X 5 « Sxmmry of plots on th© Powell Series* (Contirmed) 


Plot Mapping 

Average Age . 

Depth 

Slope 

As- Post- Elevation 

Average Total 

Precipitation 

Averai 

g@ Height 

Sit© 

No. 

Unit 

Actml Reciprocal Inches 

Percent 

peot^/ tior^/ B’eet 

mm* mmd 

kimml 

Warm-Season 

Actual 

Logarithm 

Index 

504 


53 .018868 

36 

5 

1 X 265 

k 9 

12 

97 

1^98677 

X 5 ii 

592 

5 M 142 G 

U3 .023256 


k 

X X 600 

6U 

13 

99 

1.9956U 

157 

371 

14112a 

52 .019231 

19 

3 

X X 14.50 


12 

9I4 

1.97315 

131 


l/As pecti X — level or nearly level plots where aspect is unimportant* 

K -- north aspects* 

S south aspects* 

2/ PositloniX — level or nearly level plots ishere position is unimportant* 
L — lowerslope positions* 

M ■— midslope positions* 

U — upperslope positions* 


O 

CO 


TABLE X6* Sit© index for douglas fir on Powell soils as 
influenced by total ©ffectiv® depth of soil** 


Soil Depth 
•inches'- 

Lopirithm of 
average tree height 

Estimated 
site index 

6 

2*06^*263 

i 

.045,220 

116.0 (128.7 - 104.4) 

10 

2*072,723 

i 

.043,490 

118.2 (130.7 - 107.0) 

1I4. 

2 * 081,183 

i 

.041,996 

120.5 (132.8 - 109.4) 

18 

2 . 089,643 

i 

.040,708 

122.9 {135.0 - 111.9) 

20 

2 . 093.873 

i 

. 0140,182 

124.1 (136.2 - 113.2} 


2.115,025 

i 

.038,669 

130.3 (142.7 - 119.2) 

hP 

2.136,173 

i 

.039,162 

137.0 ( 149.7 - 125.0) 

30 

2.157,323 

/ 

.041,588 

143.7 ( 158.1 - 130.5) 

60 

2.178,473 

/ 

.045,641 

150.8 (167.5 - 135.8) 

70 

2.198,623 

/ 

*050,935 

158.0 (177.7 - 140.5) 

80 

2 . 220,775 

/ 

•m 

.057,066 

166.3 (169.6 - 145.8) 

90 

2.241,923 

/ 

.063,951 

174.6 ( 202.3 - 150.7) 


♦ Calculated from equation #3. Average tree age held at 100 years 
and soil deptiis varied as shovna. Fiducial lijrdts are at the 5 
percent level. Field data includes soil depths from 19 Inches 
to 60 Inches and over* Depths greater than 6o inches were not 
determined and have been given a numerical value of 60 Inches* 


V 


17 * SuBEaaiy of plots on i^soollaneous soilssfeowing average site isidox an4 eoeffioieat of variatleda 
for different depth olasses* 


Plot li^pping Average Age Depth Slope As- Post- Elevation Average Total Precipitation Average Hei^t Site 
Ko* Unit Actual Inches Percent pect tlon Feet hmm&l Wam*Season Actiml Ii^ex 


Wlllasa&tte (wet ghase) — depth grottp ”1** 


1 

mik 

6c 

65 

U 

s 

X 

130 

14 

B 

110 

ll «0 

^8 

im 

64 


2 

X 

X 

ppjj 

3 & 

6 

113 

lljo 

216 

istA 

36 

60/ 

1 

X 

X 



8 

73 

132 

m 


90 

60 

3 

X 

X 

230 


6 

123 

128 

h 

XH 3 ij 

64 


3 

s 

X 

150 

ffy 

6 

115 

Hi 3 

2I4C 

1 H 3 U 


to/ 

1 

X 

X 

^0 

33 

8 

69 

H42 

2I4I 

IHA 

B2 

6 ) 

1 

X 

. X 

po 

33 

8 

129 

l 4 i 











Avexmge 

= 1^ 

Yfili 

.anette — ds 


« 1 « 









2 

iMj. 

30 

w. 

11 

I 

X 

150 

43 

8 

S 3 

180 

5 


?? 

to/ 

a 

s 

X 

150 

kh 

8 

83 

180 

8 


44 

to/ 

1 

X 

X 

150 

41 

8 

101 

159 

9 

XM» 

82 

60 

3 

X 

X 

130 

40 

8 

128 

163 

Ih 

!!£(. 

99 

60 

17 

n 

X 

150 

34 

8 

163 

id 

U 

11^ 

64 


0 

X 

X 

150 

35 

8 

1242 

166 

18 

1K4 

39 

60/ 

5 

a 

X 

173 


8 

97 

165 

19 

1]^ 

38 


2 

s 

X 

1*5 

4i 

8 


18 i^ 

alf 



^/ 

0 

X 

X 

200 

37 

a 

m 

ito 

21 k 

ivk 


60/ 

1 

X 

X 

2^ 

hh 

8 

87 

160 

280 

1M| 


60 

1 

X 

X 

790 

66 

6 


122 











Average 

— ^ 5 
























0 



tmtE 17. (Contixmed) 


Plot 

Ho* 

Mapping 

Unit 

ATorag© Ago 
AottmX 

Dopth 

Inches 

Slop© 

Percent 

As- 

pect 

Posi- 

tion 

iasdty 

de^yfeh 

group ” 1 ” 





85 

1M23 

1^2 

60/ 

0 

X 

X 

6 

1^3 

I 4 D 

60 

11 

K 

M 

7 

1^3 

il)i 

60 

13 

H 

X 

5 

tm3 

39 

60/ 

5 

X 

X 

17 

1M23 

35 

60/ 

0 

X 

X 


Hillsboro 

503 1^ 

hi 

60 

19 

s 

M 

78 

1113 

49 

60/ 

0 

X 

X 

501 

im 

62 

60/ 

0 

X 

X 


Hillsboro (wet phase) 

591 lM 3 lt 5 X 

60/ 

3 

X 

X 

73 70 

60/ 

5 

X 

X 


Elevation 

Peet 

Average Total Precipitation 
Annual ^ri^Season 

Average Height 
Actual 

Site 

Index 

1^ 


B 


129 

150 

116 

8 

81 

135 

130 

42 

a 

88 

137 

150 

I4U 

8 

ni» 

1146 

150 

3 h 

8 

86 

ite 




Average 

= 142 - 9 


555 

50 

13 

96 

Xi+5 

185 

41 

8 

102 

147 

400 

I 4 B 

12 

123 

156 




Average 

= 11492^4 


280 


10 

118 

l 6 l 

175 

47 

8 

151 

179 


Aimrag® - 173 


TABLE 17, (Continued) 


Plot 

No. 

l&ipping 

Unit 

Average Age 
Actual 

Depth 

Inohe* 

Slope 

Percent 

As- 

J pect 

Posi- 

tion 

Elevation 

Feet 

Average Total Precipitation 
Annual Warm-Season 

Average Height 
Actual 

Site 

Index 

Salem 

— 

group ’*2" 










512 

2l65z 

51 

1<6 

70 

S 

M 

150 

47 

12 

90 

127 

590 

2 MU 32 

5 h 

38 

2 

X 

X 

200 

47 

10 

65 

92 

116 

578 

21H42 

51 

i|D 

55 

s 

It r 

xJl 

200 

55 

14 

1^ 

588 

2M|Z 

k 3 

hP 

2 

X 

/w 

700 

105 

18 

94 

144 

524 


ho 

39 

2 

X 

X 

280 

ij 4 

12 

64 

i 4 d 

576 

2vM^2 

65 

38 

2 

X 

X 

280 

45 

10 

101 

124 

575 


29 

ItO 

43 

¥ 

X 

560 

57 

15 

63 

144 

5 ^ 


97 


0 

V 


510 

56 

14 

156 

158 

206 

2K32 

h 6 

iiS 

6 

i.'> 

X 

760 

69 

8 

107 

162 











Average 

= 136 ^ ; 


— depth 

group ”5" 










522 

JM! 4 Z 

52 

20 

2 

X 

X 

31c 

I42 

10 

76 

106 

510 

3 f^ 

U 5 


2 

X 

X 

220 

44 

10 

75 

112 

525 

515 

3 Mfiz 

32 

61 

X() 

5 

k 

X 

X 

4 V 

A 

260 

350 

47 

45 

12 

12 

81 

98 

113 

125 


3gaiiZ 

56 

2 h 

28 

s 

L 

400 

I42 

10 

95 

128 

337 

3ML|2 

55 

as 

1 

X 

X 

430 

54 

8 

102 

137 


33 

32 

7 

s 

X 

4 oo 

60 

16 

60 

150 


/ 

Average - I2I4. - ^3 


r 



TABLE 17 . ( Continued ) 


Plot 

So. 

Upping 

Unit 

Average Age 
Actual 

Depth 

Inches 

Slope 

Percent 

As- 

pect 

Posi- 

tion 

Salkum — depth group ’* 2 ^^ 





215 

3M322 

66 

31 

I}- 

X 

X 

209 

2 M 3 Z 2 

62 

iiB 

2 

X 

X 

210 

2 M 3 Z 2 

31 

14 S 

6 

0 

M 


Claokams depth group ** 1 ” 



lgM3322 

86 

60/ 

2 

X 

X 

Cairm.s 

— depth group **2” 





261 


w* 

36 

1 

X 

X 

296 

21^2 

52 

42 

2 

X 

X 

49 

21^2 

38 

1^2 

1 

X 

X 

299 

2 M 5 XZ 

hp 


5 

s 

X 


depth group ” 5 ” 


48 

3^2 

57 

28 

5 

X 

X 

282 

3I5XZ 

31 

24 

1 

X 

X 

290 

315x2 

53 

32 

2 

X 

X 

50 

31^2 

49 

32 

2 

X 

X 

51 

5 gi 52 

62 

28 

3 

X 

X 

31 

3&!5xz 

42 

30 

0 

X 

X 


Elevation Average Total Precipitation Average Height 3 it© 
Pe«t Anmml Warm-Season Actual Index 


330 

h 6 

8 

U 7 143 

435 

i»6 

8 

121 153 

4 oc 

ijS 

6 

12 Ig 

/ , 

Average - llj .9 i 4 

I480 

57 

8 

159 148 


500 

51 

6 

69 

13a 

900 

75 

8 

126 

177 

700 

73 

10 

94 

162 

1100 

77 

8 

107 

179 




Average 

= 164 12 


960 

73 

10 

121 

161 


710 

71 

8 

78 

165 


860 

70 

6 

130 

180 


IW 

73 

10 

94 

137 

V'" ^ 

180 

76 

12 

114 

144 

) ^ 

743 

67 

10 

86 

138 

CjO 




Average 

= 154 * 

f 11 


TABI^ 17. (Continued) 


Plot tapping Average Ago Depth Slope Ae- Posi- Slevatlon Average Total Precipitation Average Height Site 
Ho* Dnit Actual Inohea Percent poet tion Feet Annual Warm-Season Actual Index 


Chehalia — depth group ”1” 


2X1 

ll^X 

66 


1 

2ia 

ll^X 

33 

6o 

1 

10 

x^x 

105 

ifii 

0 

13 

1!^X 

61 

6o/ 

0 


Ne 6 rberg — depth group ” 1 ” 


11 

lM5iPC 

87 

6o 

0 

291 

BI^TX 

lj6 

60/ 

2 

201 

1M57X 

52 

6c 

1 


571 ll6 

60 

60 

ijD 

Carlton 

76 2M42S 


52 

23 

5 U 9 JK32S 

itS 

30 

0 

Viola 

29k 31^1B 

57 

60/ 

5 


X 

X 

2^ 

k3 

X 

X 

260 

h3 

X 

X 

125 

37 

X 

X 

125 

37 

X 

X 

125 

36 

X 

X 

670 

65 

X 

X 

260 

I4.0 

s 

h 

60 

148 

s 

M 

700 

58 

X 

X 

500 

60 

H 

L 

0 

0 

58 


8 

115 

11^3 

8 

72 

l!.l| 

a 

170 

167 

a 

129 

165 

y 


Average 

= 151+ 2 : 9 


8 

176 

187 

8 

112 

170 

8 

117 

I 6 I 4 . 


Average 

II 

-4 

2 

109 

Ufi 


10 

\ 

73 

150 

16 


82 

132 

8 


88 

158 


115 


tABLS 18, ATerage ©it© index of douglaa fir om Mlseellaneous soils 
of different Series, mppin/| unit designations, and depth 
groups ♦ 


Series 

lapping unit s;^bol 

Depth limits 

Average site index 
and 

Tariatlon eoeffioient 

Amii^ 

iy23 

60” or !TJOr®: 

li|2 if 9 

Casaas 

23I5X, 2H5S2 

to 6-0^’ 

164 ^ 12 

Camas 

3 S^ 2 , 3M5X2, 3M5Z 

20** to 36'' 

154 i 11 

Carlton 

2 MLj 2 S 

to 60^ 

130^ 

Carlton 

31!52S 

20*» to 

132^ 

Chehalis 

ll^X 

60” or more 

154 zf 9 

Claokamas 

1 P 3522 

60’* or more 

lljB* 

Hillsboro 


60” or more 

149 £ 4 

Hillsboro 

1 M 3 U 

60** or more 

. m* 

Hev/'berg 

1 M 57 X 

60" or more 

nki 7 

Salem 

2HI+5Z, 2!4 jZ, 2 tHUZ 

36" to 60" 

13s ^ H 

Salem 

jdtz. 3 ^ 

2C“ to 36" 

I2I4. if 13 

Salkum 

231322 

36” to 60'^ 

149 4 

Viola 

3^1B 

20” to 36" 

158* 

Willamette 

1H3I4. 

60” or more 

138 4 

Willamette 

lHi+, 1154 

60 or more 

169 £ 5 


* Hot enough measurements to determine a reliable coefficient of 

variation* 


TABLE 19* Average growth of douglas fir in -the Willamette 



valley on mediiia-textured 
north and level aspects#* 

residual hill 

soils of 

Average 

tree age - years 

Average tree height • feet 

Actual 

Reciprocal 

Logarithm 

Actual 

50 

.053.355 

1.850, 119 

70.8 

IfO 

•025,000 

1.961,607 

91.5 

50 

.020,000 

2.028,502 

106.8 

60 

,016,667 

2.075.095 

116. 3 

70 

•CXlt.,286 

2.104,951 

127*4 

80 

#012,500 

2.128,8146 

134.5 

90 

.011,1X1 

2.147,429 

140^4. 

100 

#010,000 

2.162,293 

145.3 


♦ Calculated from equation |1* Total effective soil depth (Xg) 
held at the average or 30 inches# Calculations cover only the 
age range represented by the data except for the 100 year point# 



Average grcvrth of douglas fir in the .Willamette 
valley or* medium-toxtured residual hill soils of 
south and level aspects.* 


Average tree 
Actual 

age * years 
Reciprocal 

Average tree 
Logarithm 

height feet 

Actual 

28 

. 035 . nh 

1 . 8 Ci 4 ,iaU 

63.7 


* 033,333 

1 #637 ,236 

68. e 

I 4 O 

0 0 ' 1 J 

1.952,911 

89.7 

50 

.020 ,000 

2.022,319 

105.3 

60 

.016,667 

2.068,586 

117.1 

70 

. 01 / 4^266 

2.101,658 


Or' 

.012,500 

. ItuO ,,43'-' 

133.8 

^90 

.011,111 

2 . 11 ; 5,712 

1 J 9.9 

ICO 

# W 0 '.9 

c3 #10l ,lpi'4 

14.9 

110 

,0vl 

A . 175 , 753 


120 

. 006,553 

0 *1 ••?*!. o'7r: 

fc.. 

152.9 

190 

.007,692 

2.193,173 

i. pO #0 

ihP 

i!.t. 

C • , /':?4 

156.0 

130 

.006,667 

d. 

161 #2 

160 

#006,250 

2 * 213 , 1 ' 90 '' 

163*14- 


♦ Calculated from equation r 2 . Total effective soil depth (llg) 
held at 1^8 inches, slope (X ) held at 22 percent, elevation (X. ) 
held at 92? foot and average annual precipitation (X|~) held at^ 
64 inches# Calculations cover only the age range represented 
by the data# 


TABLE 21 # Arers-ge f^rowth of doiij^las fir in the Willamtt© 
valley on medimnr-textured soils of th© Povrell 
series* All aspects have been included «♦ 


Average tree age -* years 
Actual Heciprooal 

Average tree height - feet 
Lo ga ri tiim Actual 

28 

. 0 : 3 , nh 

1 . 822,913 

66*3 

30 

r\ 7 -I 7. 7: 

1 p.70 

i >■ 

71a 

liD 

c025,000 

1 •93~4-»o66 

89*9 

50 

r,Of"; Ar'P 

o r,-i c: 070 

103*6 

5S 

.017,2>4l 

2 •CI 49 ,C.l}6 

112.0 

100 

*010,000 

2.137,62-U 

137.3 


♦ Calculated from equation 43* Total effective soil depth (X^) 
held at the average or 1+1 inches# Calculations cover only the 
Ssge range represented by the data except for the 100 year point# 


tkMlM for idto (ago &% ^mm) difforo!s% s3s^rio»I mtwm 

of th» rarin’bXos* (Bo'^ lo^rlt^ «s4 sit# ind^oe Im f««t mro «Bom«) 


% m 


fot&X #iK?#otiT« #q41 
llD * 


imIlOil 


60 


99 


^«rr&M.on ^0 im^ «* 


IhoIkis 


3 ^ 2 * 077 ,,^ 




a> 


^• 099 # 2 S 

1^-3 


m^i 




2 ,m 4 a 0 2 .ii» 5 , 5 o 0 

13^.3 139.1 

2,lllt,538 2.136^4^8 

nt 




2,100,778 2.122, 


Ui(.l 

119#9 


132.6 


120 2.01^3,238 


a^o^goxs 

2,108,908 


U0,5 


12 ^-^ 

128,5 



2.1 


2 .»B, 9 (^ 2 


2,165,198 2,187,0® 

U!j6.3 153.8 

2.158,318 2,1®,^8 2,^,05 

liii),0 151.5 159.3 

2.ll4!t,558 2,l66,iil<B 2.188,3! 

11(6.7 


,688 Z,nk, 3 TS 




166,9 

2 . 210,228 


2,l96,l(i 

157.2 


, 

179.0 


ITS .1 

2 . 2^,111 

170,7 

2 .a 8 ,>^ 

3^.3 




CD 




% %Q 


#ail 

y$ ^ 


Indies 


TO 


m 


90 


20 2*069,Tta 

122.9 


2.U1.608 

m*3 

aaol4.,728 


500 f#et **. Frseipl’^'ti^a ^ 

aa^.i#8 2.155#^^ 2aTF#2f8 2.199.1^ 2*^1 

1^.0 ii0.O 


2.U4S,P8 a.Wt^a 


166.4 

a.3124,1^ 


2.264,8^ 

184.0 

2.^?,958 


121.0 

^♦5 

153.8 

14>.8 

148.0 

m^7 

163.7 

I72<i2 

mui 

2.069,078 

a.€f90:,^ 

2,112,^ 


2 . 156,650 

2.i78^P8 

2 ,S 30,418 

2 . 222 , 5)8 

t.2l4U#19i 

117.2 

125.5 

1^.7 

I 3 BM 

143 

ip.a 

158.6 

166.9 


2.055.318 

2.07?#^^ 

2.099,098 

2 .ia),^ 

2.142,8^ 


2 , 186^58 

a.s 3 e,^ 

2.23Qyl^ 

115.6 

119#9 

125.6 

132.1 

1^.9 

II46.I 

153.7 

161^ 

170.0 


h-^ 

rsj 

o 


tiiMS 22 ♦ 



to 


30 

total affttctiw soil di^tlu 

Ifi 50 

60 



90 




SXwatioli 5^^ 





20 

2 . 101,798 

2.123.688 

2 . 11 ^, 57 ® 

2.1674468 

2 . 189,358 

2.2li,2l|S 

2,233,12® 

2,255,028 

2.276,918 


126 M 

155*0 

1^.8 

147.0 

15 lw 6 

162.6 

171*0 

X 79.9 

189.2 

hf> 

2.<^.918 

2.116,808 

2.138,698 

2.160,588 

2 . 1 te 4 t 78 

2 . 034 , 3 ^ 

2 . 226,258 

2 . 22 #, 14 S 

2.270,038 


X 2 i 4 .*i^ 

130.9 

137.6 

11^7 

15^.2 

160.1 

16844 

177*1 

186.3 

80 

2 . 081,158 

2.103,0146 

2 , 12 it ,938 


2 , 168,718 

2.190,608 

2.212,498 

2,234,388 

2.256,278 


120.5 

126.8 

135 Jt 

11^.2 

147.5 

155a 

163.1 

171.6 

1 W .5 

120 

2 . 067.398 

2 . 089,288 

2 . 111,178 

2 . 153,068 

2 . 154,958 

2.176,8246 

2.198,738 

2 . 220,628 

2 , 2 ii 2,518 


116.8 

1^.8 

129 ^ 

1 B .6 

142.9 

130*3 

1^.0 

166,2 

174.8 


ro 


ZABUS 22. (CoBtlavwd) 



10 

20 


total effsotire soil deoths 
Ifi 50 

m 


m 

90 




tmst 

Fr«^0isdta.tt<3H 105 




20 

2.113,^ 

2.1^.*!^ 

2 . 157,658 

2.179,54s 

2.201^38 

2 .aa 5 »PB 

2.21*5.218 

2 . 267,108 

2.288,9^ 


IP .0 

136.7 

H*3.8 

151.2 

159.0 

167.5 

ms 

185.0 

194.5 


2.X06.998 

2,123,^ 

2.150,778 

2.172,668 

2,194^ 

2.216,44s 


2^60,228 

2.2ffi,ll8 


127.9 

134.6 

141.5 

146.8 

156.5 

1^4.^ 

175*1 

1^»0 

191.5 

80 

2.093,2’® 

2.115,128 

2 ,i 27 #oia 

2.158,908 

2.180,7^ 

2.affi,688 

2.^.5^ 


2.^,’^ 


125.9 

150.5 

157#1 


151.6 

1^*5 

167.7 

176.4 

105.5 

120 

2 . 079 , 1*78 

2.101,368 

2.123,^8 

2.11*5,148 

2,167,038 

2.188,928 

2.210,816 

2.2’E,708 

2.254,598 


120,1 

126.3 

132.8 


146.9 

154.5 

162.5 

170 *9 

179.7 


122 


fiMM 22 0 


Slop® 

% 

10 


30 

Tetal «ff*otlT8 •oil Aoptha 

ItO ^ 

60 

70 


90 




llwatiost 1500 f#«4 

• 1|0 i» 0 h#S 




20 

2 . 05 M 3 ® 

9 


2.098 jlas 

2.120,308 

2.112,198 

2.164,088 

2.165,978 

2.207,868 



UJJI* 

U 9.5 

X25J4 

1^.9 

1=0.7 

He.9 

153Ji 

I61A 

169.7 

I 4 D 

2.014.7,758 

2,0^,6i4S 

2.091.53s 

2.113,1^8 

2.135,318 

2.157,208 

2.179,098 

2^00,988 

2.222,8^ 


U1.6 

mJk 

123.4 

"ms 

136,6 

143.6 

150^ 

158.8 

167.1 

m 

2.033,998 

2.055,888 

2.0Tlim 

2.099,668 

2.121,556 

2 

2.165,338 

2,187,228 

2.®9,118 


X08.1 

U3-7 

119*7 

1^.8 

132,3 

159 a 

146.3 

153*9 

161,8 

H20 

2.023,238 

2.0i42,X28 

2.064,018 

2.085,908 

2.107,798 

2.129^ 

2.151,5'^ 

2.173,4^ 

2,195,^8 


X0i4,8 

110.2 

115*9 

121.9 

128.2 

lS+,8 

141,8 

U©.1 

156.8 


123 


imis 22. (Conttausd) 


Slop# 

% 

10 

20 

P 

T#tal effeotiT# 

1^3 50 

— tsehss 

60 

to 






1500 f 

- 65 liseh»s 




20 

2 . 066,718 

2 , 08 B ,&)8 

2.110,1^ 

2 . 1^,368 

2.1514,278 

2.176,168 

2.196,058 

2,219,^ 

2.224l,8jB 


116*6 

122*6 

129*0 

135.6 

ll 42*7 

150*0 

157.8 

165.9 

1714.5 

2 ^ 

2.059,638 

2 . 061 , 7 ^ 

2.105,618 

2.125,^8 

2 . 1147 , 3 ^ 

2 . 1^,288 

2.191,178 

2 . 213.068 

2.234,958 


1H+.8 

120*7 

126*9 

ms 

iiiD*ii. 

U47.7 

155*5 

163.^ 

171.S 

80 

2 . 01 ( 6,078 

2.067,968 

2 . 089,656 

2.111,7148 

2 . 1^,638 

2*155»5^o 

2.177 MB 

2.199,308 

2 . 221,198 


m.2 

117.Q 

125*0 

129*^ 

136.0 

H43.1 

150.5 

158.2 

166 *l|. 

xao 

2.032,518 

a.05li,a38 

2 . 076 , 0 ^ 

2*W#^ 

2 . 119 , 8 ^ 

2 .lto ,768 

2.163,^8 

a.iJg.SliS 

2 .a 37 | 4 -^ 


lot*? 

115^3 

119^ 

ms 

131.8 

lp*6 

145 .8 

155.5 

161,2 


^ ^ 

ro 

4 ^ 


22 1 (Continued) 


Slope 

10 

20 

J ) 

Total effoctive soil depths 
Ifi ^ 

*«- inches 

60 

70 

60 

90 




Bleiration I5OO feet 

- Precipitation 05 inci'ies 




20 

2 . 078 ,T ?8 

2 .X 0 C, 6 S 6 

|u 

2.iyt,i)68 

2.166,356 

2*188,2148 

2.210,13s 

2.232,028 

2.253,918 


119*9 

126.1 

132.6 

139.5 

1146.7 

151+.2 

162.2 

170,6 

179 Ji 4 . 

I4O 

2 . 071,918 

2 * 093,808 

2.115,698 

2.137,588 

2.159 J +78 

2.181,368 

2,203,250 

2^225,1248 

2 . 2 i; 7 ,C 38 


118*0 

12U.1 

130.8 

X 37.3 

iliU.^ 

151.8 

159.7 

167.9 

176.6 

80 

2*058.198 

2*080,0148 

2.101,938 

2.123,828 

2.11^,718 

2.l67,to8 

2*189,1^8 

2.211,388 

2 . 233,278 


nJ ^.3 

120.2 

126.4 

133.0 

139*9 

li+ 7.1 

I3k»7 

1^.7 

171.1 

120 

2.014.^98 

2.066,288 

2.D68,1T^ 

2.110,068 

2.131.958 

2.153,8148 

2 . 175,738 

2.197,628 

2.219,518 


110,8 

116.5 

122.5 

128.8 

135.5 

II42.5 

lli 9.9 

157.6 

165.8 


h-^ 

k) 

cn 


tmm 




f 

10 

20 

30 


30 

60 

?0 


90 




15^ 

» Pr^ipitsti©a 103 



20 

2.090,87s 

2.112,766 

2.1A.658 

2,1^,5148 

2.178,1438 

2.^,328 

2.^ ,218 

2.21414,108 

2,^,998 


123.3 

10^.? 

136 J4 

mJt 

1^*8 

158.6 

i66#0 

11©A 

1814.5 

W 

2.005,998 

2.105.M 

2,107#??^ 

2.1149,668 

2.171,558 

2.195,W 

2.215,3^ 

2.237^8 

2.^9,118 


m*3 

127.6 

I3l*.3 

lid .2 

li|0«l4 

156.1 



181.6 

80 

2J3P,258 

2.092,128 

2,lHt,018 

2.1^,906 

2.157,798 

2.179,688 

2.^1 ,51P 

2.^3jl^ 

2.2145,^ 


117.6 

123.6 

130.0 

136.8 

114.3,8 

131^ 

139.1 

167.3 

175.9 

120 

2.056,14,78 

2.078,3^ 

2,100,258 

2*1^,1148 

2*lMuO^ 

2.1^,928 

2.167,818 

2.209,708 

2.231,5^ 


113.9 

119.8 

1^.0 

1^.3 

1^.3 

Hj6,5 

I5i4.1 

1^.1 

170^4 


ro 

CD 


TABLE 23 


kaxinuEi, miniinxm and mean values of Tariables used in regression analyses showing tables from wHich 
the informtion is obtained and analysis numbers (see table 7) i^ vdiich the data were used# 


Item. 


Average Age, 

Maximm Alinijtsisi xloan 


Total Soil Depth, 

liinimam ■ !.lean 


Slope, 

Maxiruaa l*iniirram 


Moan 


Elevation, X. 
Ikiximm Minimum ’ llean 


T.ablc 

‘0 

91 

gi. 

r' '*» 

:>A 

— 


Table 

"■ 'J 

ei 

32 

32 

36 

2l| 

Table 

' , 

31 

32 

! g 

60/ 

22 

Table 


207 

26 

5c 

— 


Table 


160 

T'"’’ 

t~ n 

56 

10 


Analysis 3 

91 

30 

U) 

(>0/ 

22 

Analysis {6 

207 

28 

52 

60/ 

18 

Analysis H 

38 

20 

*.6 

60/ 

2C? 


60*0 


8 

22 #0 

1700 

275 

769.6 


69 

4 

20 . ^ 

1760 

25c 

7 ^ 2.4 

/ 93.3 

10 

0 

3.6 

II46C 

600 

S 84.1 

6c *0 

r**’ r ' 

6 

P-, 2 

or.) ,r. 

325 

667.8 

37.9 

136 

7 

yb*6 

2700 


1002.5 



614. 

r, 

17.U 

1760 

230 

793.2 

lci.9 

136 

c 


2700 

325 

92^.7 

1^.7 

i43 

2 

20,6 

900 

2l^ 

533.3 


ro 



TjVB LE 2 3 • ( C ont inuad ) 


Itefm 

Ave* Anrmal Preclp., 

Minimum liean 

Ave. V/an;i- Season ?i*ecip*, Ik^ 
Maximum Miniimm Mean 

At©. Tree Height, Y 
Maximum Minimum Mean 

Table ^2 

81 

l 4 D 

55.7 

10 

6 

8.0 

161 

83 

112.7 

Table #3 

86 

37 

53.5 

llj. 

8 

9.U 

151 

66 

102 .6 

Table v/li- 

88 

1;1 

65.9 

19 

6 

13.5 

I22 

6c- 

95.9 

Table 


i4 

63.I4 

16 

6 

9 J 4 

139 

69 

102.9 

Table 

lo6 

39 

62.2 

16 

8 

11.0 

■155 

71 

105.1+ 

Amlyisls 

88 

37 


19 

6 

10.5 

161 

60 

95.3 

Analysis 

lo6 

39 

63.6 

Ip 

6 

11.1 

155 

oO 

102.0 

Axialysis ;' 7 

67 


50.5 

16 

xo 

12.6 

128 

62 

95 . 1 + 
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TABLE 2lu 

, Products 
equation 

of regression < 

coefficients 

and different numerical 

values 

of each variahle 

in 


Reciprocal of afze 

h 

Age Value* 

Total soil deplidi - in. 
Depth Value 

Percent slope 
Slop© Value 

Elevation feet 

^4 

Elevation Value 

Average annual 
Precipitation - in. 

Precipitation Value 


• 




- 




— p — 

30 

,li62.7ik 

10 

.021, 

10 

.003,44c 

5)0 

.006,900 

30 

. 018,120 

l 40 

. 3 ^+ 7.039 

12 

.026,286 

15 

,005,16c 

500 

.011,500 

35 

,021,1140 

50 

.277.631 

16 

.039,1402 

20 

.006,880 

800 

.018,1400 

l 40 

♦02l4,l^ 

60 

.231.364 

20 

. 043.780 

25 

.008,600 

1000 

.023,000 

45 

.027,180 

70 

.196.512 

2U 

.052,536 

30 

.010,320 

1200 

.027,600 

50 

.050,200 

80 

.175,520 


,065,670 

35 

.0 12 ,ui|0 

1500 

.oj 4 » 50 o 

55 

.033,220 

90 

.154.236 

36 

.078,804 

i}0 

.013,760 

1800 

.olil ,1^)0 

60 

.036,2l|0 

100 

.136,816 

I4O 

. 087 , 5 <^ 

h5 

.015,i}B0 

20 C 0 

.0146,000 

65 

.039,260 

no 

.126,197 

I42 

.091,938 

50 

.017,200 

2200 

.050,600 

70 

.0142,260 

120 

.115.675 

4 B 

.105,072 

55 

.018,920 

2500 

.057,500 

75 

.045,300 

130 

ac6,777 

30 

.109,450 

60 

.020 ,6140 

2800 

.064,14.00 

80 

.048,320 

11^ 

.099.156 

54 

.118,206 

65 

.022,3^ 

5)00 

.069,000 

- 85 

.051,343 

130 

.092,548 

56 

. 122 , 581 * 

70 

, 0214,080 

3200 

.073,600 

90 

.054,360 



60 

.131,540 

75 

.025,600 

3500 

. 080,500 

95 

. 057,380 





80 

.027,520 

^)0 

.087,14)0 

100 

.060,1400 





85 

• 029 , 2 l }0 



105 

.063,1420 





90 

,030,960 



110 

.o 66 ,i 4 o 





95 

.032,680 



115 

.069,1^ 





100 

, 03 l 4 #i 400 



120 

.072,1450 





105 

.036,120 



125 

.075.500 





110 

.037.P-40 









115 

,059,560 









120 

. 0 IPL ,280 






* Them values are products of the regression coefficient and the reciprocal of ago in each case. 
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jaodHtaa surfaeo-toxturo 
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SCHOCKAPH F£® SOLVISa EQUATIOH HO. a. THIS HAY EEPIAOE 
FIQ8. 10 THBOOQH 17 IH THE KEY. — -~-lSO 


SITE INDEX 




Fig, 1, Site index on north and level aspects as influenced by total effective depth 
of soil. Residual hill soils of Taedium surface-texture. 
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Fig, la. Same as fig, 1 but without 'fiducial bands and showing grid for 
easy interpolation. To be used with key. 
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Pig, 2, Site index on south and level aspects as influenced by total effective depth 
of soil. Residual hill soils of medium surface-texture. 
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Errata - Pig* 3 

Points on the regression and fidaeial limit lines for 5 end 10 
percent sl^es are in error* The point on lower fi(iicial liiit 
line for 110 percent slope is also in error* See table 10 for 
correct figures* l*Sien corrected the cunre is a straight line. 

A corrected figure will be fisumished to replace this one. 


as influenced by slope 
texture* 
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Fig, 3* Site index on south and level aspects as influenced by slope. 
Residual hill soils of medium surface-texture. 
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SITE INDEX 






Fig. I|.. 


Site index on south and level aspects as influenced by slope and different 
soil depths. Residual hill soils of medium surface-texture. 
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Errata « Fig, 5 

Foiata on regrm»ion and f idneial Halt IJUiaa for 900 and 
2to0 f««t elarationt are in error. See table 12 for correct figures, 
lichen corrected, the curve 1» a straight line, A corrected figure 
will be fumlahed to replace this one. 


I influenced by elevation 
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Fig, 5* Site index on south and level aspects as influenced by elevation. 
Residual hill soils of medium surface-texture. 
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SITE INDEX 



Fig* 6, Site index on south and level aspects as influenced by total annual 
precipitation. Residual hill soils of medium surface-texture. 
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Fig, 7a. Same as fig, 7 but without fiducial bands and showing grid for 
easy interpolation. To be used with key, 
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D 20 30 40 50 60 70 80 9C 

SOU- DEPTH (Inches) 

Comparison of site index-soil depth relationships between residual 
hill soils of north and level aspects, south and level aspects and 
the Powell soil series of all aspects • (information from figs. 1, 

2 , and 7 ) • 






0 50 100 150 200 250 300 350 400 

AGE (Yeors) 

Fig. 9* Growth curves for douglas fir (after McArdle et al) , Points representing average growth from 
these studies in the Willamette Valley have been superimposed for comparison. 
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TOTAL EFFECTIVE SOIL DEPTH (inches) 

Fig* 10, Site index on south aspects at 5 OO feet elevation and k3 inches average annual precipitation 

as influenced by slope and total effective soil depth. Residual hill soils of medium surface- 
texture • 
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« Site index on south aspects at ^00 feet elevation and 65 inches average annual precipitation 

as influenced by slope and total effective soil depth. Residual hill soils of medium surface- ^ 
texture , 


Fig. 11 
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Site index on south aspects at ^00 feet elevation and I05 inches average annual precipitation 

effective soil depth. Residual hill soils of medium surface- 


Fig. 13. 
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, Site index on south aspects at I5OO feet elevation and I4.5 inches average annual precipitation 
as influenced by slope and total effective soil depth® Residual hill soils of medium surface- 

texture® ^ 

4 ^ 


Fig, ill. 
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TOTAL EFFECTIVE SOIL DEPTH (inches) 

Site index on south aspects at I5OO feet elevation and 65 inches average annual precipitation 
as influenced by slope and total effective soil depth. Residual hill soils of medium surface- 
texture . 
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TOTAL EFFECTIVE SOIL DEPTH (inches) 


(, Site index on south aspects at I5OO feet elevation and 85 inches average annual precipitation 
as influenced by slope and total effective soil depth. Residual hill soils of medium surface- 
texture , 


Fig, 16 
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TOTAL EFFECTIVE SOIL DEPTH (inches) 

Fig, 17* ^ite index on south aspects at I5OO feet eleTation and IO5 inches average annual nrecipitation 
as influenced by slope and total effective soil depth. Residual hill soils of medium surface- 
texture , 
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NOMOGRAPH FOR SOLVING MULTIPLE REGRESSION EQUATION NO. 2 
TO OBTAIN SITE INDEX OF DOUGLAS FIR 

Totol effectiv 
soil depth 
( in. ) 


80 — 


75 — 


I 

Slope 

(%) 

0 — 
10 — 
20 — 
30 — 
40 — 
50 — 
60 — 
70 — 
80 — 
90 — 
100 — 
NO — 
120 — 
130 — 
140 — 
150 — 
160 — 
170 — 
180 — 


3 2 

From Elevation 

ia2 (ft) 


500 — 


1000 — 


1 500 — 


5 

From 7 

From 

5 ae 

Site Index 
(ft.) 

210 — 
200 — 

190 — 

180 — 

170 — 

160 — 

150 — 

140 — 

130 — 

120 — 


2500 — 


3000 — 



70 — 


65 — 


6 

Precipitotion 

(in.) 

120 — 

110 — 

100 — 

90 — 

80 — 

70 — 

60 — 

50 — 

40 — 

30 — 


35 — 


30 — 


25 — 


INSTRUCTIONS 

(This equation is opplicoble to south and level aspects on residual hill soils in 
the Willamette Valley below 2000 feet elevation ). 

20 — 

1. For ony applicable piece of land determine the numerical volues for “slope", 

"elevotion", "totol effective soil depth", and "precipitation" from conservotion 
survey or other readily available sources. 

2. Locate the point on axis 3 where a line from the applicable values on axis I 

and 2 intersect it. is — 

3. From this point and the opplicoble volue on axis 4 determine the point of 
intersection with axis 5. 

4. From this point and the applicable value on axis 6 find the point of intersection 

with axis 7 which is the estimated site index of the land in question. lo — 

Fig* 18, Nomograph for solving equation No, 2* '^his may replace figs. 10 
through 17 in the key. 
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